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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1 st n-value data string and p-value 2nd 
and 3rd=data strings and sends a modified-m-value*QAM=signal:-A -1 st - 
receiver 23 uses a demodulator 25 to receive the n-value 1 st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1 st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n- 
value 1st data string is obtained even with the receivers having only n- 
value demodulation capability in the case of n<m. 
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[0 0 4 1] C©^©^fSM^X^— ^^T^AS 

10 #*»i:fc-oT^a. -o©#|i;bT, lfjai2 5S 
(11), 1264 (01), 1274 

(0 0), IfiS12 8^ (10) tlilfcS^i 
"To C©«-£4PSK©fgl§fI*i2 3#gfj£;&7 : -* 
SSMI-rsfci&Ktt^^^flMiS 1 ©ffi*C-S6l 
±©tgifa«A s S*^tti). Ell 8x-m%t2>tmi&m 
m 3 ^v^^mmm 5 1 ©«^4 4 p s k t-s«-t 
s©{c«{g^S3£tMe{i^©ft<gjEfi<eo* •? 0 - &1 

20 [0 0 4 2] *C*l«flW|2 J 3C"O^TJe'<*. MSI 

sew 2 a tram 1 *»&©a««9t» b < fct^*^ 

51MC4PSK ©iifsfs 1 0 (Dtpm 

§§12£tf-bT, '\m<D7y^±2 2T-Sfsb s 

2 4 £ «fc r> §{l{g4§-£ 4 P S K{|fi:»^ bT«SSf 

Mi 1 g{g*S 2 3 5=^* )\,mmt 5 1 © 4 P 

SK$feK2P SK©ff^£§«U fy^TVftS 
-^-^{f «©(s^4§{i^-S <fc .-5 icjatt$n-cv^ 

[ 0 0 4 3 ] B9 1 9 1 Si«©«Ji^D vtmx-ffi 
30 I12^e>ffltS(£7>Tt2 2T-§f Ufc, COflf 
fctA^SB 2 4 «t f) bfc«x as^^B^i]^ 13U 

ti. 1 (fttBttmiaiB 1 3 3 tm 2 &&&&&& 1 

3 4t:j;t) N W.&{sX^Zt&$-&&*%!.iLl,X&m£ 
n, ^-f S. >^Stft&tBIalBS 1 3 5£.&*)#<< a^d-/ h 

sy^^^3»5:bT^S'j^ti„ mmm&Ei&i 36 1 
ttm 1 t 1 -^ ws^ai 2 3 2 k: «t ») m 1 5 s —* ai£3ui 

^tv, tiilj&2 6lz£r)tiit)£ti% 0 
40 [0 0 4 4] CCT*§m(I^-$rH2 0©^;^ WHaSrffl 
V^TB5^B^-rS. 7 £ ^.-^^]9H3WI5 l©4PSK©j3|{§S 

«Etast3*is i sd^ 2 3 T-s<s$ne^ii, « be^ 
^^-^>y < te^wMtotegiftx-itm 2 o © i 5 

[0045] b^b, s^ttfiasBcpioy'* xteitiR 

50 tJfc&<fcS. «8*^©a^Tft»»A«$ilfc3:7-U 
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BXtKOmm^ti. 15 14 s @2 0©|0-a R1 |^ 
Aro\ I 0 - b R1 I ^ A R o(D®WiT:^-?m 1 ftftmO, 1 
5 5£AS±o£eg>';*^A£^-rftl£s 
^S^T-ttvK^-C-t^o T>^2 2©!§5gbfc 
*<£©*Mfil£roi:-f St, 36©Ui***4— 
t-rti«±T©^^AT-SfS-r-SSo 018C:fcttS 

mmm^<Dmma.m 1 2 3 © 4 p s KSfisms 

M& A«,C!S:4J;5CCR«t5. CCMifiSi 

H# r oBLttt & SMMWfiMWC * o T *» » 1 SMSS 

QAM, 6 4QAMS§It5tl^lSi 

«>025 (a) ©<fc5£il{f£ll# (7r/4+n^r/ 
2) ©ftK±©iiet:8ooa^*iBBb3tHi-rti 
{£, 4®fg;55S£<fc?)JB£«£B£T-gSo X, 02 5 
(b) ©«td^n7r/8©^JK©®ftm±(- 1 6^©fl 

^jRSE«-rntfw»*ii^ia» 1 3 1 1 1 6Mfett 

©««*W**55ft»ffl-r S d 4: C «fc 5 b 

£T*#S. ^ffliSA,/ (A> + A 2 ) =tan (jc/ 
8) i:**J;-5fc:3»««l©©*jSlft»3tb3Sefntt 

i r -J Q P S Kgf 5^Stit» 
£.02 oaMmoff *AttB*M/XXHHI 6 7 © <fc 
3Ce*Mltt (018) OQPSKgftDitM 
S£AM^©^Sa&fifiTScr £:4>T-§S« c©ig-&^ 

i §<i*s 2 3 ©flreAffisfluia i 3 8 ««*£©«« 
s. ^LT^e^fr&Mn^-^jfcawfflrestBa 

"TSo 

[0 0 4 6] ttC&SMl £K!J09©^ WHUfcJB 
^T-^T-j£{f$£l©l 6PSK©3aS®e^feKW1-S 
i:0 9©«fc?£{i^;&8 3©2K¥^ h;i/^|q|©ffi*@A 
8©7^*;i/j£{s*i5 l©4PSKft{£>£{fffi 
;bA TO «fc "TSt, 0 9 ©^ 1 mm<Dm^r 

3, 8 4, 8 5, 8 6 ©ft -9»£MgT-^;-rig 1 4 P 

SK§flqJtE^8 7tcAS» d*xe>©a-f-&^is{s 

12 3 T-Sft bfcti^, C©4 o©(f ^j£U±0 2 0©§ 
ft^^ h;H0fl#SiJffi^t:AS. ^ 1 Sfs 

«2 3lii9©ifjS8 3, 8 4, 8 5, 8 6©wr*l 
£§<fbTfc0 2O©{3^,61 5 1 fcipJWU (ID 

^iii8tciufe<taic, £<s«i i ©* i ftmrn^im 

9 i© (i i) , o^tj^i^-^?iJ© 

So m2fti!s, w,zmm, sM*jB©»&&Bi«cbT 

1 ^-^aittOiiSiiS. * 1 SfsSI 2 3 

1 6 QAMib<t±3 2QAM^)L<!±6 4QAM©& 
IIS 1 ^t,©tlllf ©«»©r-^?'J©a JSIt* 
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-*?U©2b i t©^— ?<Dfr%'iM.m-?Z>Zttetj:% 0 
Z (Dm&&m 2 5 s -**!** 3 7 s -* ^©ft^fct^TSg 
1 ~Sg 4 4)£iMHU*K 9 1 C-S^FtvS fc©S§ 1 5 1 - 
^©S^-©^^^^^^ bfrbffiBi^© 
B^CB:^SSr#i5©t?^^S«to'5i*^* s 'i5S 

-efcs. 

[0 04 7] 4) b, *fi©*IMS©tt«jCI!iyfcb s &^& 
6 4QAMt^at-S§. b*>b, iu^©<td^Sfe±e 

mt.m\ «MeiST*H:*s©fifiA s tix.si:#i^±{f 

S» i©ttJ8ttD^ry h©fl"*>±tf3^ h^SE^fftc 

i^2 0W, KMffiMT-t) 1 0 0 W~2 0 OWggffe 
So t£oT, 0 9©£d&<s^£»SI#5S;©l 6 QA 
MT-4P SK^(Si3lb«t^hbfe*^l 6QAM©I*I 

it 2 a. = A 2 -t*fe s 3 A-ro^si:* *> mt/T-mm-t 

Z£.9m&&f&*. litt^fefc't5fc*!)l:4PSK 
©9flS©**4»e&5"e*i. *o4PSK©U5II 

*/j^©r>7 i ^-r-sfiqrtg(cb<fcdfc-rsi:, 

stli^nT ^ S^MT-ttd*X^Jt©tii*$r^S C h ttH 
UV^o #lx.fc£4 0W©->XTAt-li3 6 0Wj&g£;fct) 

[0 0 4 8] fit^5i:il^t;^T©Sia 

mm^^^mmmmifi^o b^b^^^©^^s 

SfcSrfcfefe^SAMIlJ&T-tS. 
[0 0 4 9] C:ft£J|fri$C^Si:4PSKtt:/hM© 

$*SM#»*ii^-ro 1 6 QAMfcttpMT^T- 

^fflv^fc^ti-efes^ignx v<D$>mmm&mi'*7 L 

A T* g(f * #«* Cl^feHDTV ^©ISW 
-tr^&frV^^©§;{i#K:*t^*[E^1-n«i'^7 i A 
i:bTfig3t-rSo Col-tlK^lffi^^^tiiD^-B-S 
fi(tT-4P SKi: 1 6 QAM, 6 4 DMAS: 

mn «j t aie-r s c ^ t? § s. 

[0 0 5 0] mTL&m l OCt^CA l=A2t&5J; 
5C«^HPSS:i:SCli:tc«tt), £i£etB*£TI:f S 
^h* s T*?So r©tB^4PSK*26er*&«)©IB« 
A(4)ti^h^9 5fSlT-|< 2A 1 2 ©^tSi:^ 
So 3:{*©g*SA( 1 6)tt^^ 6T-S1T§ (A 

a + A 2 ) 2 + (B^Bs) 2 ©¥#*Bt&S„ 

[0 0 5 1] 

| A ( 4 ) | 2 =A 1 2 +B 1 2 = Ato 2 +A xo 2 =2 A TO 2 
| A ( 1 6 ) | 2 = (A: + A 2 ) 2 + (Bi + B 2 ) 2 =4A 
to 2 +4 Ato 2 = 2 8 Ato 2 
| A(l 6) | / | A(4) | =2 

o*d, 4PSKsaie-rs»d©2fif©fiB, 4{g© 
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mm^*)v*-x-mmx- § s . m&mm^&X'&im? s 
-*fl?j«:ge«-ettsaBi 6«QAM©«HttT?*fcv> 

#A 1 £A 2 ©2o©B§{i5^&a^-rsci i:Kcfc 5SS2 
8141 3 3 T-g«T- gS. 010 ©»^ % ft 1 £Mffi-9 
^» 9 1 ©^©e^Wft^gggliiA.-efe 5, 4PS 
K©«^jaiBffiK2Aifclt^S4;A8/2A»5S:S. A». 
= A 2 «fc>) l/2©A9jMHUEttfctt!K HD*7-l/ 

-Tftt^OSMBfttfe&BfcfcS. 4{g©§MfS5g5 
#*ttt, MS25^®«3 3CD7 , >5 i ^-3 2CD*Sr 2 * 10 
g§ 1 £(f #8 2 3©T>^^-2 2©*g*gratClt-^T 
2fg-rfcfc>*>r 2 =2 riiCt-iii£J:v^ 0J*.«*l£fB 
812 3cD7'>7 1 ^-7!) s iftg3 0cm&e>?f!2§{I8S3 3©7 
>^iSg5 6 0cm£-rftfcfg|giT-£S. i:£<£ 
!>J&25 f -*?iJ©«WK:j;!K £ft£HDTV©H5*&£ 
#{CfJ ») ^TtlKHD T V^©j@Tfc5B:t»-— K^J^Ii]-^ 

+ >*^T-nJt£i:&s. it-trxf*i&#{girrs.ii:*> 

©^37hT-t)iK CCT% 4PSK©t-h'SI 20 

(Dtz mmi&mmmt>ifiVi * -a x v» s fc», 0 1 o © a 

afc A z <Ditm^*. X> 4 P S K©i£{f 1 
6 APSK©3^(t«*ltn 1 ei:^2S{=«3 3©7>tr 

[0 05 2] £©*aKbfcg*4fc«>tttltbT*4i:, 4 
PSK©S^g&&{f^;i/*-fci:{ (Ai + A 2 ) / 
A.J'flliftSni.tSBtStx »16ffiQAMf 
i: &©M^Wffi«tttA 2 , 4 P SKTSit 

5 1 $©<§«j&iHugttft 2 a i> m^nettojt^ti: 

A 2 /2A, T*&S*>£§{gT>7^©^g5r 2 i;-rs 30 
i:01 l©«fc-5&W^i:&So ffii^l 0 1 &&<I^*;u 
3=-fS*n 16 fcSI2g©SI2 3©7>rt2 2©^§r' 
2 ©§i«£3m 
[0 05 3]jS102 tt^fgggtff ^j&©i§-&© 1 6 Q A 

-Z'&mt.LnmQbx&tii^. m i,i*?.n ls s5m 

±«K»l.T*>*2gfI*i2 3©7>rt^ir 2 l±$S 

[0 0 5 4] ffi£©*g£ % 3£<sfi7J«K«£i-iT:fc»K 
-tttKlttthat^. 3©^J:^t,n 1 6tt5«eiT 40 
#M£bv^<h#B.S£>;{K;:&So -®^il 1©« 

«i o3®«*st^t. *«£©«»« &e>«*.«jst 

1 0 4ttaS©:c*;b:F-4«"eS6 2£<B*|2 3©7>^ 
t*Sr 2 B:2<gt%^„ £fc, jjH 1 0 5 ttas©^^ 
¥-#2fgTr,ttl&5<gK«t3. cti&tt, §HI8ft;qI 
tl&ffiHfcifcs. 

[0 05 5] n,e#5*»}/h£^;ii:ftA 1 fcAat&:» 

-rst 

n,e = ((Ai + A 2 )/A,) 2 ^5 

A 2 ^1.2 3Ai 50 
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01 0*»&«*ffi^l#IH©iE«*2A(4), S:*dfirl3 

5 2 A(16)i:-r*fcs A(4)hA(16)-A(4)(±Aa£:A 2 
£Jt0!hrS 

^oT{A(16)} 2 S5{A(l4)} 2 i:-rixH«tV^ 
[0 0 5 6] ftiC^06 4APSK^i^fc«S: 

ttsS-o I3SHS4 3fcfc, 6 4<iQAMt&m#T-;*So 
[0 0 5 7] 012 ©^? h- ;i/0&0 1 0 <D^ }• ;i/0 

©«•««;£»* 4 1 6*C*i03*fc»&TJ* 

So 01 2©$H#«I{1^3¥9 l©ffCtt«^l 7 

0 5$S»i: bT 4 x 4 = 1 6{i©{S*j&tf«nffi££B 
StlTV^S. C©t§£\ 4PSKi:©ia0ffite5*>£:-ti-S 

6 »aeiBit|© a x ^ AtoCk^ l& tt*u£& *>&^o 

^3Sf«4 307>rt©*lSr 3 tL-r, iH/lv 
ffi^S^-n 6 4 fc5£*b&»^©ri©«* % WHRCb 
T3<«>Si: 

r 3 2 ={6 2 /(n- 1 ])r, 2 

01 3 6 4ttQAM©JWir,-ffi*fi»n® 

* T3FFOT%*!1^"iaX2 "©" 3T5*«Bil1! : ft ITTgft 
SS3 3fS{lbfe»^4PSK©2b i t UjWKWT?* 
&V->©-T?|gL SI 2, *3©3o©Poies^A$*i 
fctt* ^2§{f«3 3 C 6 4IQAMXHtt^6X 

j&i eflSQAM^aw-rs^tg^^fe-B-scit^a^L 

[0 0 5 9] 01 4©i-5fc3»»©<g-9ji*©^-tf 
>^5*t-5 - i: £ J; t) 3 o©*flW»©iiice*»rti:-r 

So mim.mizttx-mw*z>t. mi&m&mm^j!m 

9 ltt^l7 r -^?ij©2bi t© (11) 5SJ!>&T/fe 

[0 0 6 0] £ 1 BJ^fiJd^^P 1 8 1 CttJB 2 

ir-*?>J© 2 b i t © (1 1 ) 5»l t> ifcT S, ^ 2 §>J# 

W^jsisi 8 2ttt(oi) &3mame*&m 

1 8 3 13(4 (0 0 ) 5Jg 4.H^fgfll9jAP 1 8 4 fcfcfc 
(10) 5f!)»5;fcTS. C©Ci:tt07i:#ffiT-feS. 
[0 0 6 1) 01 5 ©!£ 1 #>PK©^ h;i/|8fcJBV*TJB 

3 ^-^ ?ij©fs-*^i2M^i¥ u < mw-tz tms-tzm^ 

JS2 0 1 , 205, 209, 2 1 3ft (11) , d^,<& 
202, 206, 210, 2 1 45 (01) , 2 

03, 207, 211, 2155(00), <§^,& 2 0 

4, 2 0 8, 2 1 2, 2 1 65 (10) t?tH£, mz 
^?ij©2b i t©5=— ^5^1^— ^2^—^ 

i:^bT, 3Pie©2bi t^-^^a^bTe^lT- 

§So 

[0 0 6 2] 6 b i t ©f-^^SSlT-e^: 
©#®t bT3o©l/^;i/©tti£©g&Sg(i«ST% .2 
bit, 4b it, 6 b i t ©S* SigjUS©^— 
(s^T-#b*^, 3o©Fg«©e^F^©pSiitt5*)fc-i± 
SCt*ST-?So 

[0 0 6 3] ilf> 3PgBei£B#©i!;itt5&k-e-S 
& » t j&B&e^OEB* ft 5 SuB^^- s „ 



(8) 

13 

[006 4] ai 5(cfe^«ta{c, £t\ mi^—tp) 
ise*i2 zx&m-zik&tz&wt, a* 

[0 06 5] ifcCSB 27 r -*5U©«^SU WitfH 1 0 
<Z>m^& 9 1 fcH 1 5 ©§iJ#f!l<i^,&l¥© 18 2, 18 
3,184 ©{f i: KS'JT? § 3 <fc 3 C« ^jStlHMS 

[0 0 6 6] 01 5T-&2/3 A 2 £tf-£lbfc£i£r£^ 

-r. c©»&» i vmm*HsM 1 8 i ©w«©m^ja 

2 0 1, 2 0 2®e^jSliaE«H:A a /6ti&S. ^3 10 

saw 4 3T?ge-rs»^Ci&5a:aea:*;i/*-ft«- 

sMS&SHs^*;^— £ 4 P S KSKs J-*;i/^f— ©n 6< > 
iST-ftZtfemtZt, r 3 2 =(l 2r,)Vln-l)k 

i©?77tt@l 6©ffi!ig2 2 ltgtJ. 0!l*.t£j£2 
2 2, 2 2 3©*§-&4PSKj£{fJi^l' J r— ©6fg©iH 

fiai^;u^-*s»t,nn«8<g©^a©T>5 i ^-rv * 

2, |g 3 ©^-*3*J#MflT-t 5 d©t§ 20 

^^-^©©^WHIffifctf 2/3A.4:i£-5< 
fe©r 2 2 = Or,) V (n- 1) t> tt«2 2 3 © 
«t-5CeT*2Se«3 3©T>^7"3 2£*t <TS 

[0 06 7] C©#i£fcfc, a^©«t"5 C^SOii©^ 
*;i/=¥-#'J^^fci3§ l ^-^fitm 2 ^-^WfcaS 
tlx ^©jifs^^^^f-^rtiCtiibDL&^tc^^ 
TfS 1 gflSt 2 3^2 &mm 3 3 ©§ft:r-* 
o^ttt<. £fc3^t-£3^&<Sg3^-*?iJ£j@!l> 
^il^T-gSii^affi^tt^iH*©^®©^^^^ 30 

[0 06 8] g{3tt»£KlB-rsfc«>l^ sr^2g{i 
*£3 3*>?>j&^£. BuM©^lSfl^2 3*i*5t5*gr 
1 CD^Sl^>rtT-Ti'*;Hi«5 1©4PSK£ 

fUs-^&vaifi** i ©is i ^—tm^mmx <t 5 c 
as«i/T»4©t:»u »2sws«3 3tfttase«ii© 

0 1 Ot^bfe 1 6 fit ©fl^O £ »5 g§ 2 ?'J© 1 
6 Q AMCD 2 1 9 b«f f ^^iCIlt- ^ 5 . S§ 1 ^ 
— -^?iJ^-&t3-l±T 4 b i t ©{f^^m^T-^So i©ig 
-£A1, A2©jfc*#3£{I«8£<fcy#l&£o d©7=-*£ 40 

02 i<ovs»mm»2z i -chssu ^fiiiKsciafit^ 

[0 0 6 9] 02 l©^2g<f#3 3©7"Dy^0£u 
019CH1 §{f*|2 3©7"D y ^ttliSlsJDSSjSfcT- 
i&S. If7>rt3 2*ST>^7"2 2 <t 

<s^^Sg$©&Ws-5f£#&J-C-£S. 9QHS3 
5 <Z>rt9S£%HfflflIS 231t, » 1 7 s -* ?'J«£SIS 2 

3 2£:3l2^-*?iJIS£SI$2 3 3fc*»o. S§ 1 ^S'JB£ 
HSS1 3 6&%Ml 6 QAM^atSfefeAM^ 50 
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tlfcfc-aTVS. C©i§£\ #SSi£«ifcS: 4 fit ©fif£& 
*>, 3ll^;i/2:±&2fil©Wfii£&o. #3gBJ!©*§-a. 
»n6QAMfWcK), i2 2©I^h;H© 
.fc?KWfii#g^©&{mB;&£«fc!>fl&&. lot, 

^Pfltfc-riiix 02 2 

*»e>n)3 5 c 

TH 16 = (A 1 + A 2 /2) / (Ai + A 2 ) 
[0 0 7 0] C©A1, A2&b<fcfcTH 16 ;&U t > #fit 

^©fitm©a^tsatt, mi'r-tn 

[0 0 7 1 ] 02 6 4fflV^Tv-7 h77^^-A,/A 2 
©tt**^l/T^<#8t*aftlB-*-3. A a /A 2 ££;L 

*MHT-K^ bfe Ai/A 2 ©fiIA> e.«ttl5 ICSEVN i^— fct 
tf;L3. 02 6©jB25 ? -*?"JB£S2 3 Z*>t><D'&m 
©9*IMHW»ia»2 3 1 fc7-f— Jl/F/W* btx5 
-1/— r©®37jfSjfc»7 r ^r**— A^Az&fPJffll 
•T?.^i:^<J:»}^3S<i^4 3 £^7 h7 7-<7*-£A 
1 /A 2 ^m^b>5:<T*)^tffc«)lHl^* 5 ®#53*So * 

fc^(f«{i a i/AzzmzMW&te < * y> &m®mwm 

[0 0 7 2] aUMMBUB 2 3 1 'J - 2 3 1 a£ 

y>isy Mt-^ff^jSSt-^i^^-^^lBtibB^©^ 
gfi*% < 3 i: <^ aa^fe s . 

[0 0 7 3] d©«ii««#;RB©l§^ ^2^-^?iJ 
©!MiB:ffllii:*5. WT> (02 4) £D7D-ft- 

[0074] ®mmmm%t>titz^Wi-&x*>7.7-v7-z 

1 3©4P SK©tiM^rv7 , 3 0 lWSIl^— ^ 
?iJ©tiliT'?5. fi-C, 7r-> 7*3 0 2T'Ilf- 
^?!JS^gf5 2 3 2?ft&ftSfftfl1*tt$%Hf&ll*&2 3 
lK:Si>. !K9lffiimR2 3 Ki7,ry7"3 0 3T*mtf4 
XS2)5:?,Xr773 13©4PSKtb<i±2PSK 
©ai^lTO. NO&tXr773 0 4Tmtf8Xttl 
6)5:^x973 0 5^.[qJ-5. NO©i§-£-fci:*-r>;> 7*3 
1 0^[p}^, 7r>y73 0 5T-liTH8i:TH 1 6©?H 
MZftOo ^f^73 0 6 -£«i§ftiiJ»SfS 2 3 1 (iAM« 
P©gBfitTH 1 6 %m 1 SISW^0l^ 1 3 6 i:g§2mS'J 
S4iKl 3 7Cj£!K 7sr^73 0 7, 3 1 5t» 
1 6 QAM©«iii;fg2^-*?y©H£#&;*;h<So ^ 
7*3 0 8T-X7- U— h*»^xy^$il, SV"»t§-& 

[0 0 7 5] ^fcC©«-&s 0 2 2©fl^8 5. 8 3 
ttcos (a>t + n?r/2) ©ftflLh'C*4 (I^jS 
8 4. 8 6ttCOftK±CftV>. foti21ffl§2f 
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-*?yw£s&2 3 3 j; ijmmwiw^mmi 3 i^2f 

-*W©«3S«affi««*a0fi*jS8 4. 8 6©*^ 

[0 0 7 6] JBa^— ^5»J*HK«^IB3&»^fe3B«bT 
»«« 1 tt« 1 5 s -* *Jlc «fc & £}SSM&* f ^ 
*?$X.<ftlzm-oZ^Zo CI©{s^lc.J:!)3l2^-*?iJ# 
«fiT-£&<T*K ^l^-^^JW^T-t.ff^S 3.- 
8 5#fc>fr3o C©fc©, S82!?£B£[5]Eg 1 3 1 icflftSg 
SaStiifll** % 5 d 1 C «fc D «Bi£& » 5 . 
[ 0 0 7 7 ] &£j£<I« 1 <fc t> . m 2 3 fcjjVT £ 5 fc^ 
• ^6 4QAM©a^**a&&ftTSfc»6\ i24©7D 
— ^-hfcSSt^y :/3 0 4T-m* s l 6T-&^*> 

mm^ti^^rz 1 0T-m*s6 4^^^^^^^ 

T'V73 1 2£[S]*^<, C;t-i«E6 4 QAMB$©fg 
9£MEtt T K %>£ 

T.H 6 4=. .( Ai + A 2 y<.2). / XA.^Az) 

T-fctK TH 16 i:|iJl:T-feS. 1>*>U {gJh&MEBtttf 

[■ 0 '0 7 8 ] * 1 HdM*** 1 8 1 ©* fc* 

^p^©sggtSA 3 i:-r2.i:, m 1 naMflrejfflg 1 8 1 

t*2Hdf!l«^*l 8 2©ggSiB: (A 2 -2A 3 ) » 
&m<tT2>£ (A 2 -2A 3 ) / (A> + A 2 ) £ 

ix-kd e ^^mthh, d^mi^mmz 3©#aitt 

^73 1 3T*fl»rU d^fFSIgffl^.T-fetKi^^^ 
73 1304PSK ; &-b-CA5. #S'J|gffliC$,Si©^ 
tt^yzTS 0 5~.f6|VV 0 7CD 1 6 QAM 

©&H£ff5. X^>>7"3 0 8T-X7- b— hft^g^ 
m&&. Xf'?73 1 3©4P SK^e— 
[0 0 7 9] j&ff «S 1 #E 2 5 (a) CjjVT 

«k a 5&ff*^©^ 8 q AM©^§ii«-rn«> £t© 

IfjStfcos (2?rf + n • tt/4) ©fc£±fcfc3 

£ft5. C ©*§•&, l*4UTV^4PSK5««TJ 
*>3I1^— *?U©2b i tttmflT-&s SI2g<I$t3 3 
T-fcfctg27=-*?iJ©l b 125 (a) i:I25 (b) 

(om^Mmmmitmm^m (r, 0) tc^hufcn 

1*-fcC-CDM£ifi2£MS^C-CDM2:0¥z^ MEfrfiff 
lo^Dr, 0^|S!te^^^7 b^tfeC-CDM 
S«ffi«3RC-CDMSaffia*C-CDMi:llfA. 
[0 0 8 0] Sfi2 5 (a) ©8PS-APSK©{f 
*j£fi«EBBU QPSK©4o©{i^©&-<?tcm^« 

SI;&Dbfc*>©T-fc5. CldUTs @25 (a) iCjjvf«fc 
a t Q P S K *» & 8 0©{I^,&£ *)Oggffi^ C - C D M 
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OAPSKtfUItS, Z.tl&®mt£±lZjS\,\XM (P 
ole) h£i*fc{t^££ii*nLfeAP SKf& 

5 £ 5>Shif ted Pole-APSKB&LT SP-APSKi: 

Bf^o 3©i§-£\ il3 9t^t<t^iCy7h77^^ 

-SiSffl^5Ci:K:j;»)QPSKK:i66DSn&«9jS 
8 5 (Dmffiififemx- IS. 8PS-APSK ©fi^.&fci: 
Si£©QPSK©EMI (r 0 , 0 O ) ©gfjS8 3^ 
gr7a|Sj^S a ro>«»ti>7 h^-a-fcffia©{f^ ( (S 
!+l) r 0 , 0o) ^3iAnUfe*)©-efeS„ CdLTQ 
10 PSKi:IBlC2bit©f-^^>^.;i/lClbi t© 
>^;i/2*sig*D$tlSo 
[0 0 8 1] Ell 4 0©3>^.^lx— »>s >H{c 

mT&olz, ffi}f (r 0 , 0o) , (r 0 +Sir 0 > So) 
©8o©fs-9^t3^gr*iSi{3S 2 r o«lty7 h 
&M^%ii*D-rSCli:fC«tt)fffc{3 (ro+S 2 ro, 
0o) i; (ro+S!r 0 +S 2 ro^ 0o) © 1 b i t ©ft 

^jatfiiinsfts. cne:2a«©iHgA s $>5&fei b 

PSKi:!^^ 2bitW7f»*;niibit 
20 ©-9-^-^>^;i/2 i: l b i t ©itr?-^>^.;i/3 

o„ 16-PS-APSKfee=l/4 (2n+l) tt 

±icm^&a> i $>z>fzist>mi 9x-mMvtzmi%<z>QP sk 

S««6T-«S^^S^T- ? 5 fc »Sf 2 -9- y=f- \ > ^. 

&SaT-£&^#2b i t <Df& I y 7^ 

15. -©J:^{C®ffi«*lSl{C^7 h-fSC-CDMTa 

sap sKt< K:aaE©^lfs«»fc*^v^Ti*^^* a q 

ft©»MS![2l©^#S^acii;)5:<^2ieft;©AP S 
30 K$:^ofcf.fa^©t»afi©^^*MSl^i:S^tt 

[0082] §25 (b) omsom^mimmm iz a 

VZi%m = 7c/S<D±.lC&Z>o Ctliil 6PSK©if 
^©§^KS 4 ^r©o £ D ft 1 6 ^©fs^© -5 *, &^JE 
3^!) 1 2'7-©{i^&£Rg5£U'r^3. Rg^-TSC 
tC,t!3, ^ < Jlfet§-£\ C© 3 -7-©ff -s?^$:-o©fs 
^j»i:*jai L^fT? 4{i©QP S K©(g^i:^55:t-Cl 
ttft-tS. ZoisXmi&8&£.ffi®UzisX, QPSK 

gmmzm^xm 1 t^+^^s^is . 

40 [0 0 8 3] Ztlt><Dm^&&e=7t/4 y e = ?c/4 

o $ t» ^jg 7t/ 4 ± c s q p s k ©ft %mmm 

(9PSK©0=7r/4±©lo©ff^i:^^-B-i >o - 
©®-&©^^-b-htt«qp^<3&S* s 01 
PSK©S««|2 3t:«t.») 4-3©ftK±©e*jSttt# 
S'JT*SSfc«>a^T-&2bi t©^— ^*sH5E$n?.o 
[0 0 8 4] ^g^>7 hC-CDM©I^ ftJK^Tr/ 
50 n±Cfes»-&s aei3l«EB4llK{^ ftk©HSS«?iJ i: |h]« 
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[0 0 8 5] 114 1 (C^-T^^tcQPSKXtt 

8 - SP - AP SKCi^ffliliCi'l^MS 

5ii:fc«tD, QPSK®I^(ro, eo+Pi6o) £ 
(r„, 6o-P^o) «D2-3©e^J&C4MWS*l«^& 
C?Ltlbit©-!trf1'>^l'- 
3A s iiin$^2»o ^*x£P = P 1 ©8-SP-PSKi:^ 
Bf.Js. 01 4 2t^ti5tii08-SP-PSKO« 

AfctiO* 1 6-SP-APSK (P, S^) fcO? 
-ft. ffiffl*«igtt?»S8PS-PSKK:J:»»1J-^^> 
*;H. 2#fl£T-£5o ST» ZZX-m25 (b) £ 
S5. iii^O)llti'7 hSfflV^C-CDMttH 1 
4 lffliotPSKtSfflt-SS&fe, SB— t£tt©*M 
»»fct>ffl^4£ fc#T-££. b*>U S82ffift©AP 

mm&c - cDMi±-^;i/— 7"rt©m^©rapa^— t 

ifi£ffi*II$© C - C D M&P S K h©5gH£#£ < fc 

[0086] in 2 5 (b) (DttizmzLmmmtmmm 

5R©5R#fcEiM£S*>o. <g^&£ 1 6PSK©M± 
£ESbTV*5©TN 1 6PSKiC<t»?a:^T-t?>i:i: 

K)16-SRQAMffeIlT-?5. QPSK, 16P 

<mmc-c d mm©5:&&&£% b&# tsare § s i: 

[0 0 8 7] JfeC!(S3 5Wa«4 3fco^TJE^5. 0 2 
6l±fg3§«*84 3©7"d>v*0Tn 02 1©SB2g{s 

£352 3 4#^D£ftTV'»3Cli:£:Sl8 | JW£|51E&£ 8« 
©^'Jl^^fe 3 7>rt4 2ffl*gr 3 
#r 2 .fc J: >J {i^UHSBSi© 

0f*.tf3 2«QAM J ?'6 4ffiQ AMfe«i3T- 
Z(Dtztb, 6 4iQAMfta«t5&»» S«lli 
#JS£[1B 1 3 6 tttWS^**:** U 8tt©W<;i/S# 
S'J^-^'^S^^So C©ig^7o©B8ffil^.n/##:i£-r 
.r©d*> lofct0©fe#>lo©#tKEf.:fcfc3o©Baffi 

[0 0 8 8] 02 7©fs^'*— ^f-f7^7AtfNt 

SBlftlS-Ct±3-3©Hffl[*^?E-r5. 
[0 0 8 9] 02 7 {C^-r«t-5K:3o©iEMb$nfcK 



) ^H 3 ! 1 7-2 6 4 1 48 

18 

fB % TH l e4 i:TH2 6<t i:TH3 64 * s #«E^-So 
[0 0 9 0] 

THlso= (Aj + Aa/2) / (A1 + A2) 
TH2 6 <,= (Ai + A 2 /2) / (Ai+Aa) 
TH3 6 o= (Ax + A 2 -A 3 /2) / (Ai + A 2 ) 

[0 0 9 1] £©HflKCfc»K {frmft«l/fc»Wt£ 
AM8M*-3Ci:fc.fc»K 02 1T-libfcIlf-^ 

?u tie 2 mt mm £ bt s§ 3 -7 s —* ^j©^— * # 
i mmznzo m2 3<D zooms'?— i 

giJ#i!Ki*§Sf 1 8 1 (Dtp<D4-OC0m^& 2 0 1s 2 0 
2, 2 0 3, 2 0 4©#!§iJtC<t 4{go£>)2bit 
tJlS. ;5bt6bito*D^6 4ffiQAM©t 

[0 0 9 2] d©B#©«f3&Jffl]gfl 2 3 lttJB 1 7 s -* 

s^gp 2 3 2 ©» i f-^5ijt^$nsani«c «t 

»K nu A., A 2 , A3©«#fc>*>6©T-^©BS«TH 
l«i:TH2 M iTH 3 6 «£H-# bTtS 1 HS'JW£@S& 

1 3 6£:S«2tg&S'JR£iI]E&l 3 7C»»K »6 4QA 

* 5 > yjlifiifiifi -o X V> 1. ©T-fF"5J ^ ftfc gfg # b 
i^6 4QAM£«f3T-t&V^-5£1-3CIi:fcT-t2>. 

02 8ttSHB6 4QAM©«W#J«I»2 3 1 ffl70-f 
b£jjVr. (02 4) ©1 6ttQAM©7D-f-\' 

-bfc®OjS©^S:lft^1-So I2 8CXT7 7-3 0 4 
i'J^^'y^S 20K%5m=3 2jEc?>X^^ 73 2 2 
©3 2{6.QAM&mm?Z>° NOTfee-X^y 7*3 2 lfm 
= 64 *>*!|J5IJ U Xr')'7323 T- AaASfS^ffiW.Tfr 
i£>B£-e#&^fe«K 0 5J;:[r|V\ 02 4 i: 

0 HG7D-f+-hC4!)s 6QAM©«IS£fT 
&-5„ CCt7,T5'7'3 2 3l;I5t, A 3 ifiW5£.mX 
±J*.t>7.7-v 73 2 4T-@Hl©itff£fxVV X7 i f7'3 
2 5T-SSK tft2^SiJB£0S&^3oO^{g<£^IDX^ 
y73 2 6t«6 4 QAM©B££frVV ^Tf73 

2 7T*igl> Sf§2, 183^— *©W££frV\ 7f';7 

3 2 8T-^^-^-b* s ^t(tn«7=^7'3 0 5C|S0 

[0 0 9 3] ' aistcas^fflKi^s^st'^ 

10 V-.TxB^So #$PJ3fcfc^fcl 6 QAM^, 4QA 
M©St 1 7 s — * ?'J ^ 4 PSKfifttSaSt?. 

ci^a©-otf&s. i©*&^ am©4PSK§{iM 

< o*»©M^#^5 i: fc « . 

[0 0 9 4] ^Wlr«t5^ai:bT 2at>©735W 5 fc 

a. ig i ©**tt-saBy*o * rsitfQfc ( 2 n- 1 ) 

50 -TS^T*^?). 
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C 0 0 9 5 ] m-Vfimt. 03 8t^bfc«fc?J3 4o 
©&K, 7T/4, 3 7T/4, 5 7T/4, 7 7T/4<D^a 
±£fe3{f^&0iJ;tfcJ{f^8 3, 8 5©ftSI5 
B#, 123 8©i£<3fl- ! t©*'f A^ — bE©^©*^ A 

xd y hP4 5 i©o*>^t-^-r^w{z^e,ti§i5i 

ii"fA^D.yh4 5 2, 4 5 3, 4 5 4, 4 5 

se-rso ^nj-mc^i' a*d b-e&ffis©*!^ 

i££±i3©£t»J£0 4 Hd^-r^-^OlBjSB^-Y 5 >^ 
mm&4 9 9tiSgbT^fS1-?>o 

[0 09 6] C©±§^©i£{Ifi^©l*]&£EI4 1 
T£££PL<I&BJ3r3£|5)»!*^A*D>;/ h4 5 2, 
4 5 3, 4 5 4, 4 5 5 ?k'c$ts$ ■i AyC hS4 5 1 
(±lo©^(47 r -^3?iJ4 9 1, Dn^«jEiE-r?,. 

[0 09 7] £©«9fct±EI»!*'f ^ >^tS«©«B'J{c 

So 

[0 0 9 8] — *5U4 9 2©7U- A©$fcsHSB# 
tfcfc, ST-?s-Tl5]m^4 9 3tffe!) CLft«:&*r?7jvr 

ct k> ±ie©i®M«B£ffl©«iffitii*g##> < a 5 ©t- 4 p 

[0 0 9 9] Z<Dmm&1$,4 9 3fcfc, SI, S2, S3 
T-jf^|5]|8SB4 9 6, 4 9 7, 4 9 8, C© 
SB#£B:, |S]^©fcto©^--— ^7 — K^BUxii©a.i3t» 

$ggP4 9 9 4>fc&, c©cp{c<i, ttffl^'f^os 
b ©iB1BB3PH©t^8-^iBgasiJ©tit?g^©fil«*sAc T 

[0100] ffiffllUgJ^ A* D ? b©*H*©e*fj&tt 

#«©{smb fc^v^fcii)as33i?Stt 4 p s Kg{g*re 
& 5 ®.mmm®mwimm i T ©f*)s«±st 

[010HI41 <z>hjohxj*4 9 3 (Dikizmmmmf® 
5oi*sfe>), sg^^ttQAMe^san-rskscfc 

CKDflHRtt^fflQAMCDfOBKiMRs&CDTfx 04 1©|b) 
JW«*£5 0 2 0J:5fcllllS**©*K:ea«««5 0 2* 
Aft 5 1 «iitf $S© A## J; 5 filH CC ft 5 . 

[0 10 2] HI 4 2iiTDM AJSHlZ. <fc t> /•? — X btt© 
ff^£j§Sjg-&©{3^ffig[2T-;&So S4 li:©3I^fcfc 
^-*?|J4 9 2, DnfcflbCDT*— *5>Jfc©|fflK::tf— 

-f A5 2 1 *u £©»jh*s anae^H:^®? 



(11) ^i¥7-2 6 4 1 48 

20 

»©iii^a55 2 2&m\-ft>tix^%. zcDmmf&mm 

© (2n- 1) 7T/4®(ftffi0fi^L^a«**l3&: 
V*. aoT4PSK©agWBTft,«aS«*sS^Tfgf« B 

3 a ut t d m & mmRxmmr&m^ifi-mmt 
[0103] *fcH i9(Dii smm 2 3 ©SKS&B3E 

4 3£;fc^TA;bLfcg{I<I^fc}:A;fr[H]8S2 4CA9, 

ibjs9^«[hie&5 4 i x-mmtk%i£ntziM.mm^cD 1 ot± 
io a*iiB5 4 2K»&nm**n, jsi^-^jy^w^ 

£ft£o 2. >£WP@)S§5 4 3T*0 4 1 ©{fiffi 

|H|^a5gEg«^Sf54 9 9 ifiW^tl, £CDt"( =• >?X 
(2n-l) TC/4<DimmmSH(Dm^ifiX-oX< S*» 
124 4©«fc-5 &P^*tt&GMBra»!flJ»{g^ 5 6 

'l^afen*. !Hie^tt3ifgEiB5 4 5cai6*is 4 

afBSnT«a«W^«»|5Ig|5 4K:3l6ii«. 04 4 
©fs^5 6 2 ©J; a £*©{£t$miffg5 6 3©<=^i:^ft 
&&®M3^ts°.-*£ AX-??*— b, 5 ,6 4 ©»©& 
^C^-riatC (2n— 1) tc/ 4<Dm%V>m^&.i*t> 
20 &S(4ffl|BiaB£'f AXD* h4 5 2 ^M^jC^tl 

&..zto*tiMmmmmm*35 6 4&m^xmm%im£. 
mm®& 5 4 4 c «t & , -9->r';>^-r?>c:i:i3«t»?{i 
ffl^*e-^5 6 5#it e>n-&. £ti&y->7v 

;i/H-TSCt(cJ;t), H(T«©{4ffi{1^5 6 6*s#e,n 
So 3©fl^{i;i/— :/:7-f;i/*5 4 6 £»»), VC0 5 

4 7 izmt>tiffim$L&m&zti, mm&%i®$85 4 it 

i££>*x3o :o LTEI3 9©^{C^-T«t-5?5; (2 n— 
1) 7r/4©ffiffi©fI^*sffltB$nSo C©fg-^SS 
t4a©*S;K: t tf)IEii'5:aKi^W^T-§2>. d© 
30 B$, aSf©{4ffi* s B^?tlSd s E4 l©|SJSBgi54 9 6t 
•3--— ^"7— KSrAnS3httC«t»3, j»ji^©*6^{i 
ffl^^T-^So 
[0 10 4] 14 4 Q AM«^5ri5|{i 

B&B5 (2n— 1) w/4©(iffi©^T*^-r 
{4ffi|5l^^4 7 1 <D*com^&.lZpil,X<Dfr{$Ll®fflm 
Z-i K7.xiv Y 4 5 2, 4 5 2b^£i£{tSSi3:3@!.S>o c 
©fc»a^© 4 P S K gfs^T-ttaSii^ttS^T- §«CO 
4PSK©il§gi2 3t*> *^B^©fflB^S 

40 

[0105] u±&?z*ztt<Diim®Ln£.®s&&m 

B^^«V^fc®^$SiB^■rSo 

[0 10 6] 14 5 tt*fM8oa»«H*SC«SI»ff 40 

es&^-r. a*®b2 4*»&©g«e^H:^iaBtfta[iaB 
54 it it), tiifwt^ns. ^lji® 

EJB&5 9 lfcJ;&«ffi3ft&A*e^tt4fflffi£H8 5 
9 2 tiJ^T±t3ara{f *C«t !5^«fl£;hM*W§ 
fcfeS. «Bii^fl^$iJfflIlHlSS5 4 4 £iii®T-££_t!ea& 

so ssise^tt, ffi«Jt^i§5 9 3tji^n2>o -svco 
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31U-CVC0 5 4 7 fc«*&Si'U Hfltfa© 

4 3 £03 9©jBW»Tf^lyfc«ia©fll-^ja<0*©ffiffl« 
>^£-£&©"£ 1 6 QAMT-& 6 4 QAM 
T**k mi SiaiK 2 3 © 4 P S K©SEWS1?«S«[*B 

[oio7]«c, i 6»»*55s:.fc 
s^cou-cyi^s. h 2 ©aaa* 1 H4ecs 

6QAMOfifjaSnff/8©tt«Ci 

■btaswiBiifjaiefefTa-s. h i .9 ©* i *®m 2 

3©;£T-«, HI4 8(C^-r.ta>fcl 6ififgHI8&6 6 1 £ 

»j£«*H3£-e£S. 1 63SfglslSS6 6 1 £«fc »K E4 
6 © <fc -5 & n 7r/ 8 ©fitffl©(t^t±^ 1 ftSCItaS 
fl5fe»;V-^7^;^ 5 4 6 tVC05 4 1CiDl 
SI*#B^T?S5. i=— ^!7— PftHHMW»CB«-r 20 

[0 10 8] 63lfglHlK©«!^BiW1-S. «9i 

©^•*e>WEIBS6 6 2 i:M@BS6 6 3Ci5, fOft^ 

mm^&if *) s mmm 6 6 4 -c»»-&t>*x cos2e 

£o<£„ *fef»S6 6 5flisin2 0So<5„ 
Cft££*H§l6 6 6T*lfU sin40^<5. 

[0109] sin2^cos2^?>, PHtC b 
T, fnHlg&6 6 7M08S6 6 8 £ffeH§§6 7 0t<t:t)s 
in80£o<?>, «JUES6 7 1 hMSSS 6 7 2 30 
HtAt)con8 9So<2 10 f bt*»S6 7 4C«t 
t) s in 1 6 e^<5Chti») 1 eififStfTfts. 

[0 110] fcJLh©<kd& 1 638(g:#5£C<fcfK 04 6 
©*-5&«^e«£LfcS8&l 6QAM«^©±T© 
©^©«62l*S#^©<1^4ttai-r 3 - b«cW 
£T- £ 6 1 v ■> ? A§ ftSM^fc £ . 

[0111] tfei4 7©<fc5&fJS£bfc£J&6 4 Q 

H8HWM7 1 .fc^T-fftT^©"^ 

V-b#it;LTb£?. 40 
[0 112] ;©M«tbT2o0*a#fe5. lofcj; 

fcd lo(il2 3 8T-U£B^bfc«fc-5tPl^^'f A^.o >y b 
^BSttS-tt-feS. *4 A*oy 4 5 l©<f©l§] 

©PISB(S*a«^4 7 1, 4 7 1 a^©d^*iH5^ i: 
[0 1 1 3] £JLt©«fc-5CbT 1 63e»*atJ;t), « 50 
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i£&§{t m.<DM$LX- 4 P SK§I»Ci 5 1 6 Q A 

[0114] &>±m b < <*. o c^fswoeaaES 

[0 115] 3©S£K, —^>©i£{g«£*tbSfca§ 

T?ifcS*M£:3* h©^ l§fs^^«AbfcASfl#(i^ 

tWM*IB©flE=i * h©S2 g{tSS£mtA bfc§<I#{±Sg 
1 % S«2^-*?iJ£W£-e#&o ^i©7>rt 

[0116] feu*i swgtusaaiffl^y 

*3»©7->^:*-fcefi«i:-r4±Cl6=>* h 

^jstasttsnfens t)©-c-{i^v-»*sH d t v&m 
bJ^A^£t£^i6<Tfc^i*#;&&o S§3g{i«Sfci 

±& < &mxwLmmMtmm&)x-& < gnamc ^sjtt® 
«T<bT*#So ;:©«M^iMi^t^fr~>7'*— ©s 

[0 117] U±©*-5C#*W*TVej£fcl6flJbfc 

3 ociicfttu-- t:* * i o©m^©ii«is 

^■catt-et, biPt)*SV^tP5;•r2.i:V^•5A§^i: 
ISlKWTffcMP SK, »8QAM, $m 
16 QAM, »6 4QAMffl«4f bfe* 5 , 3 2QA 
M1>2 5 6QAMf%^iT-t5. *fcxEI5 8-*>BI 
68(a) (b) ©<fcd&4{I&b<fct8«©ASK{i 
^(CMffl-TSC i:fe-e*5. 8PSK, 16PS 

K, 3 2 P SKT-feSUST'^i.., £/fc#lSE#IT-fc£»M{K 

w bfe* s %±eis j ?'^eiiT- * mmiz vxm 

MX£ZZL£lit.^o$.X-t>te^o 

[ o 1 1 8 ] immm 2 ) mmm 2 s^se^j i xmm b 

Wfc$&c^i!)u na»«tPiJB*Ji*iiiiDbfct»©T? 
fe^o ^js^j 1 ©*&*n-en©re»^-*' >*;i/tt*a 

b^sswi 2 x\i.^-tsim.tsm<owmmi3M^.tiifi 

mtt2>. R»«jt:H:0iJ^«Di©pg«^^>*;i'© c P© 
5=— ^*0dx.(iD 1 - 1 i;D 1 - 2 ©2o(C^-i!lb, C©^-*] 
t 1 - © 1 o^J US. D ...r- * ©3i 7 —tllEttt * D 
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£>K «!IB£lI#£Di-itDi- 2 ©:F-*©:iL5-&i§ 

&*§-£\ D J - 2 #:B:£T-££W5^i^;i'£:fc^T i fe>D 

to i i 9] o£9s mmmm? Lj r>*)i><D : 7 : —!?*fr 

[0 12 0] cft&fflosi;, D 1 5 L +>^;uH;D 1 - 1> 
D 1 _ 2 ©2ocD-y-> r ^i'>^;i' > D 2 f=-^>^;ni 

Da-i, D 2 - 2 ffl20©1t^-W^.;l/{Cttx.2, 0 

[0 12 1] Cft£A^{s^©C/N<iti:|igJl^>* 
^ifffli8 7£ffl^TS£Bj3f3^ FB**-*>*;i/D 

D 2 - a i D 2 - 2 ttS^$tl«cv>„ &fcCN=C£l±fc&S 
i:Di_ 2 #££,£if££tu CN = b©B$D 2 -i#;!jQfc> 
>K CN = a©B#D 2 - 2 #;&[]fc>3o £©<k-5KCN#± 

* J «-^T^<o C*i£^8 6©£igfi§&i;ff£nj|£CN 
fifi©0T-S£B8i}-£ o -)&$j£^8 6HJ^8 6 1 {c^-r«t 

©T-TS. E8 5T-SfcBJ3bfeCN=at&£*ys©i§{f 
T>^^-^e,©Sgg|$:Lai:b, CN = bT-l±Lb, C 
N = Cr-tiLc, CN = dT-fcfcLd, CN = eT-fcfcLe 

£T-£3„ d©Di-i©g{f q]fil46Ee&fSMaiZ)««8 6 

* S. 8gfSSLcWrt©^HT-«i^8 6 2 
»Dl-l?-*>*;nbB£T&3. |l]«(CUTffi®8 6 
4T-fcfcD 2 -i?-^>^;i/#B£-et, ffiMS 6 5T*iiD 
2 - 2 ^+>*;i/#:p?£nJti£i:&3o co<t9i:it, C 

[0122] mz, mtemtemtfizm^z. zzx&m 
»«*i©^Dy^ia-csfe5. a*6tKc{iHffifi»i i x-m. 

BBfct«Bg-r 5 A 1 , x. ? -tmn^x. > n -y-tfiitta tf ti 
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BIIISS 3 8:1-1, 1-2, 2-1, 2-2© 4 o©iB2>£ A^J 
ft^SDi-i, Da- 2x D 2 - lN D 2 - 2 ©4o©fft:M 
LTfctWj-T^o £©?*>> D,-,, D.-alf&ilEC 
Cx>3-^8 7 1 afcAfcStu iECCi> 
3— ^8 7 2 ai:§iJECCoi>3-^8 7 3 aJdjge, 

[0 12 3] Ci"CiECCx>3-y8 7 2 a&UE 
CCJi>3-^8 7 3 a*&*>a&a*e^5— imag** 
&-oT<^S<, ZCDtztb, m 8 5 fflCN-fglft 

io ®^7fa5irabfc«t-5fcs «iil?£B#, Di_i5^> 
^;b{iD 1 _ 2 ^-^>^;i/,t 5{£v»c/Nffi{c*v%T-feD 

^4. ^DfHEStlfeDi-i, Di- 2 {t^fcfc-£-j$g§8 7 4 

>£k D 2 -i, D 2 - 2 {f|^-{ijg 2 E CCx>3 — ^"8 7 1b 
©4"© : &^^>3— 7 2 b£HIE CCi>3- V 
-8-7- 3 Jb .-bJ^UR 4MD3EfiN»As ^ti^rms 8-7-4-b.tSnfc 

20 EC.Cx>p-^8 7 2 .b &iJ ECCx> 3—^8 7 3 
b J: 5^7— ffJiEtgfttfiS^o -©±§£\ ^I3§14«D 

ck^^fi^n^o ui±©«t^{c08 7©M(t*ii (4$-r 

^fiE0!ll T-ittB^L-fe^tCJ^SD^ D 2 ©2JS©fgSl[!g 
Jf«3BS4»oT^3. ^©BWittSEfciE^fc. x: 
5 -fHEfg*©MS'Kb «t D D i-i i: D i- 2 Xfct D 2 _i, 
D 2 - 2 CD : &^ 2^©ifeSB<)P§B#|ja$t)-oTV'>'So 

[0124] Mzzom^&gm-t&ttm&stwtz. 

El 8 8 JiSM^S© 7Dy^it'fe5. m 8 7 ©Mfl^© 

M1CI2 1 b tzB 2 §fsM 3 3 £ mSffl 

T-$>S. ECCr3-^8 7 6 a, 8.7 6 b&muLtz 

5 8-?>i6 8 (a) (b) ©<fc-5& 4ffi& L < fct 8fficD 

vsB§0ASKetcaffln;i:^gs„ 

PSK, FSKSE«Ht*J:v^ 

[0125] £Ts E8 8c*^t, 

a, 3btC«fcf3, D 2 -i, D 2 - 2 ©4 

40 o©e^o < £>ti, mi ec Cx3-y8 7 6 a tm 

2ECCf3-y8 76bCA^$ft5. SlECCr 
3-^8 7 6 aT-tts Di-ifI^^ECC^n-^8 

7 7 &iz£*)mt)3JiEztix-£m%i3 7izmt>tiz>o - 

IS, Di-zig^ffctiflECC^rj.— ^8 7 8 aC,t!)K!) 
UiE*ii^a»3 7CjS6ix4. 0»Cl > T!i2ECC 
5^-*-8 7 ebtiSOTD^ifl^-tt^ECC^rJ- 
^8 7 7 b{C*5^T, D 2 - 2 «-^(±IiJE CCr3-^8 
7 8bt*5^TR!)ITiE*ix, -&««3 7 fcX**ix 
i>. ^t)ITIE$nfcDi-i N Di- 2 , D 2 _i, D 2 - 2 {=-^(i 
50 ^«SB3 7C*^T lo©«^fca:!)tBAffl3 6«t»)a 
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[0126] ;r ©tins-, mmmmmm^^ *> d .-^d 

[0127] IftWICHigli Code Gain© 
iECCf3-^8 7 7a, 877b£Low Cod 
e Gain(DlJECCT3-^8 7 8 a, 8 7 8 b© 
Ht:»»)HTIEIB*©^aMb&fTd*a*Jfi'^4. ©JEC 10 
C^n— ^^Ell 65(b)©ECC Decoder 
©HE jjVT «t "5 ft U — K V n * >^p^> B C H ft*© i 

■J^Wft^F^SgSi©^^*^*^^^*^ ± 

e ccf3-^c y - h* vot^fk y — Kvnt > 

^^©PWCDapRF^^ft^^b^r^ia 12 8 (d) 
(e) (f) ^-TTrellis Decoder7 4 4p, 7 44 

q, 7 4 4 r^m^tzmr>?iiE<Dn^fsmm<D^^n 

^fbSSCSffl^S^ fcC J; t)R»)fnEft*-3* !)Cod 
e Ga i nfc^i&ottS d i:#Tr£ £<> :o LTlmS 
fl9BJi«Jt*^3B'C*4. riffle**;*:* <1-S#* 20 
fcfcBMrft^iStffll ?>ttT fe»ffe©*S C H bT tt* 

[0 12 8] £fc01 6 0, HI 6 7©7D>?^@lCfN 

■j-i-scssesBc-f >^-u-a--7 4 4K^ 

ICtH" — U— 7 5 9K> 9 3 6 bS:iH il 
6 8 (a) ©Inter leave Table9 5 4C i t> , 

— y— r^tt, ^-f y^-y-/^?— 9 3 6 b©^ > 

* — y— 7RAM9 3 6 xT% ^3— VTZ>Z.tlz£ 

[0 12 9] £d-C!Mafl«Jfc»JMI36ftia8 9©C/N 
i:M t) ITIE^©^ — h©M^0*fflVNTra-r 
2>„ 08 9£:fcV">T, 118 8 lliD,-^ t>^® 
C/Nfcoc-7 — V— b 081**5^ U iS^8 8 2J±D 
1 - 2 ft>^;i/0C/NJ: IIIE^©^ 7 - u— r ©SHI 

[0130] A±Ks ^©C/NfBA 5 '^ < ft*lfc£ft5 

i, mm&cDT 1 — ^©jiv— v- hti^c* <&s. — ^ 

© C /N fit 61T T* ti^ »> f TIE^©^ 5 - V - r * =r 

£C/N£±lfTi$>< i:Dx-afa^©iti^8 8 1 IfifH? 
t£:v^„ eSC/N<d©*-&D 1 ^^>^;i/©«Pii 

[0131] C/N = d©BS, D»-itt»DITiEI6*4* 

8 5 dt^l-i^^E t htTFCftlK "r-f&n^T- 
§5. D 1 _ 2 ©»&niEi6attDi- : ,Kif*<fcV> 50 
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IE^©:n5>— l/-h#E 2 i:E t h£_L[5]i>fc«>?i£T- 

[0 13 2] C/Ntf[Sl±UTC/N = Cf5;ofe^ 
D 1 - 2 ©Mt)UIEm©i^-^-b^8 8 5 Ct^t 

fttt«C*i. C/N©|S]±{3f*</\ C/N = b'fci> 

v > t d 2 ^ > * >wmM c mm x* # 3 i 5 c ft s . 

[0 13 3] $5.(CC/N#[Rl±bC/N = bC*£-ofe 
B#j&T\ D 2 -.©X7-l/-biSjS8 8 5bt:itJ;5 
CEthSWU D 2 -,#S4-C§ii5l:*S. 
£©Bf, D 2 - 2 ©^^ — MiEt hi S^S^feS) 
B£T-£&V^ C/N=aWot^8 8 5 al:^tJ; 
^tD^Oiv-lz-h^Ethtl^^LD^ 

[0 13 4] C©«fc-5CbT, S*»?fTjEt£2J©MS'Hb£ 

2Jf©l&3IPgg£2#iiJU ti-4B©PgB{5^l* s T-&i> 

[0 13 5] C ©!§-&, ^-^Sit^iSiSgJl©^-*** 

*?gbt & jge^w-s&tfiiifeT- § & <t a temmm&fc 

T^" D ^{Sii© <fc 5 £ C/NC^-fbCflM^— * 

J:^ca»B«it3Hie^^^;i'Ci6bTBIS*fi< b^: 

[0 13 6] ^fc, U^S e gme ntf- ^©T bV 
Xf- ^"^IBffeEW^O^WSIfeT*— ^-^^ H6 6©^ 

-A|5)Wft^©H D T v{l-9-©@i^f SfcftfeftSft 
r-^SHigh Priority Data D 
i-:,£bTIH88, 0133, 0170, SI 7 2 ©H 
igh code Gain©ECC Encorde 
r7 43at-SIU §{t^43©High code 

gainfflECC De coder7 5 8T-SIt 
2>„ d©^ST*{iC/N#^bbt, m^r<D3L7-U- 
r#tf;LTfcH i gh Priority Data 
Di-a©^^ — V— btt$aiTti^.ftV\fe«), t^v^^ 

fttSGracef ul Degradation©^ 
SiW&nS. 01 3 3, 01 7 0©^B@gP7 4 9, a 
i|piS7 6 OtifuK^© 1 6 QAM, 3 2QAMtk t© 
HS£0>J4T-i£^2>0 5 7©4 VSB-?>0 6 8©8 VSB 
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8P SKT&Gr a c e f u 1 Degradat 

[0 13 7] mtz, 013 3, HI 56C^tJ:5t:> 
High Priority Data£2nd da 
ta stream i npu t 7 4 4©fp©E C C 
En c o d e r 7 4 4 atTr e 1 1 i s Encod 
er 7 4 4 bT*High code gain©j^t>?3F 
^b£ffv\ Low Priority data£E 
CC encoder743a0»TLow code 
gain©p,!)^<b&fT-5,ri:£<fct), §{gBl©H 
igh Priority datatLowPri o 
rity d a t &<D^? — \s— <M£otf£ 
d So -©fc&eji£^©*rl3;feC/N©&ft;£ 

Wbtt> High Priority Datattg: 
«T*?5fc», g»J*TV§{s^©<fc?£g{s*<$©ffi 

£k Low PriorityData©^bi:#l,\ 
HH fct&.fb:f .£ .~ Li>?.L H,i.g. h, . P.r i. o r,i .t.y D. 

a t &&m&z ix2> tz&mmyv -9 ^(DwmmmtM^. 

toi38] {mmm 3 > wT#$gw©sfi 3 ©111100 c 
o v > t ^ ® £ #sa u & # • h mm -r 3 „ 

[0 13 9] E12 9tt^#|3©:£:#ET-fc?>o DlSE0!l 

^fcfllfc^U SiSP^©A7jB*&4 0 2fc£, ill 
*— 4 0 l©A;frgf$4 0 3 CX^JU t>8IIhI 

g§4 04ic<fcy, mi? : -*p}£m27 : -&miim37 : 

[0140] ffe©A*W^4 06, 407, 4 08li# 
<*» UB*3i> 3-4^-4 0 1 tH«CD«^©<g2tffi^ 
x>3-^-4 0 9, 4 1 0, 4 1 1Ct!)ffi$titB 

[0141] ^^f>©4iffiCD5 ; — *©?*>, ilr-^ 
?"J©4|I©e^fclU ^4 1 2©il#i^4 1 3C 

«tOTDM*sc«©i^iaia5t^fifbsnTx 11?-^ 
btv jg«^i(c:ise>n?,o 

[0 1 4 2] Jg27^-*?iJ©{t^f¥©^fcb<fcfclgf5 
fcfc^fi§§4 1 4£ e t v #S<b£tu Sg^^r-^JiiLT 
JS«*IUCiS&ftS. ^3^-^?iJ©«^P©^: 

s$fcL<tti asanas 4 1 5t,t!)^ift$n, ^3 
[0143] z\tnt> *&v-cmmn 1 r-fct 3 o©^-* 

^5£<fc!3T>7 i 7-6tej£i§7£.fc*K «M10fc}£ 
y flKSS 12t,t!), mi §<t*5S2 3*£© 3«©§{fgg 

[0 14 4] £1343«|2 3 7jfcte&S§2 lC£y*g 
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r 1 <D>]m<D7>Tj-2 2T-SltT, S(i<l^©fp©^ 
15 ; -^?iJ©^^^l7 ; -^?iJli^SP2 3 
»UMfc7*3-**-4 2 ltiDNTSCiffeKtt 

v-i knts cm^v&M&mvwiMLBit} 425^4 

2 6 £B£b 

[0 14 5] Sf§2§fl*t3 3^{±, •^Sr 2 ©cp@©T 
>ri- 3 2 T'gttT, % 1 5 s -* JUW£» 2 3 2 tg2 
5 s -* 2 3 3 IC <fc !J $ 1 7 s -* JUfcSB 2 5=-* 
^JSrW^L,, *21*r3-^-4 2 2tJ;>), HDT 
10 V€9«<Dffift«&<D*Mfcm;*7 4 2 7 t> U < ttWt^tB^J 
4 2 5, 4 2 65S4LiliMt5. 
[0 14 6] Sg3§fs«S4 3T-fcfc, *gr 3 ©^§ffl7 
>r± 3 3 T-SJttx « 1 5 s -* JUB^SP 23 2 i:i2 
7 s -* ^iJS^gp 23 3 i:I3 5 s -* ?UW^gB 2 3 4 £ «fc 

U t^i'T*— f>mnffi^(Z>itBKjS¥MHDTV« 

©jeK)»ifeK©wnfetB* 4 2 8 ^ai7j-r ?>o tuftm*? 4 

«2-5^4^6«6.,^2Jr^>*^ 

Tvstiitt. ■y&pM&ms i frzmmzn. mist 

20 «|g2 3T-g© L-fc*^ NT S C^<Z>{g#¥#©B*&tB 
^j4 2 6 i: LTtB±»^n-5o 

[0147] m &izm3 o(omi w&^>=i— *— 

4 0 lO7D.^0i:Sf|, IMiK^s. m 
^5^jS©^ff^ttA*a5 4 0 3(cA7j£*l, t>&!s] 
SS4 0 4£j££*x.g>= ^flfiK4 0 4f(±tt7"n>H3 
-7 s >*^t«t 0 4oOfifC»||t5. QMF§ 
©tMPd — 7 w 4 5 1 i:7j"C^N-< 7 ■< ;i/* 

4 5 2 C«fc »?, 7k¥fi^7>i:*¥]S^fig7>K:7>gl^ 
ft, ttrit>7-U>^gP4 5 3, 4 5 4lc«t»5 N #>%•© 

30 I^iif > 7 'J >^ P - h bfet, 7k¥<g^fi£ 

7>(iiiii:n— ;i/* 4 5 5 hmw^^ >^7.y 4 
* 4 5 6 C± 5 , ft«*ffi«iBfi«(l^ KUH 
i_V L {i^h*¥®^Sifii5^s^ «SbtH L V„<It(: 
7>IH*^ -y-^-9->7-y>*gP4 5 7 i:4 5 8CJ;?), 

[0 14 8] jkW-Mm&frtii. SittP-/^7^;i/*4 

5 9tM^-f/U7-f;W4 60t:i!), zk¥iS^S 

40 ^ N BSLTH„L^f^(C7>SI?n, -9-r-9->7-';>*gi5 
4 6 1, 4 6 2 £cfc t>f">7*'J >*L'— h £~R:fTx 
^4 0 5£iie>*lSo 

[0149] E$g95 4 0 5 T-ttHi.V L ff 1 fliSgSB 

4 7 lTDCT*©«jaoEIBSfTV^SBltB*«4 7 2 
«k 1 7*-*aifc LTUi^tS. 

[0 15 0] HuV^S^tt»2ffi(|g»4 7 3T-ffi$S^n 
^2[tS^gP4 6 4tTjif,ti2.. H„Vi.«*ttfll3ffil8ffl 
4 6 3(Ci vE^tl^2tb^gg4 6 4^e,n-?.. H 
HV„{l^(i7>8l[5IS&4 6 5 DSKftSBfefeire (H 

50 „v„i) tm&mimm&wm (h„v„2) 
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tls H H V„l{i^2m*Si5 4 6 H„V„2ttft3JiS 

[015 i ) ikci 3 i zm^xm i w&ri—y— 4 

2 1 fcttHl-r*. % 1 ®^3-y-4 2 1 fcfcft 1 §<t 
812 3*>£©fcb*K *5»Jo*DDi*A*»5 

0 1 fcXA b^X ^ ^ > TVl/SB 5 0 2ti!)^7>/ 
;i/fc«fl^;fc*ffl»ftS85 5 0 31:^1), BoJ£OHi.Vi.«^t: 
WSbfc^Bi@Jt^MilK5 0 4 i:tB^gi55 05t<t 
t)@j®tt^££EbTNTSC{f^©iIHlL5 0 6, NT 
SC«*"C*f5-f mH©WH5 0 7* KTV© 10 
7;i/tB®fflH^5 0 8t)b<tt, 7-f KTVW-f M 
*;ngij©!Bfc5 0 9 fttfWrf-a. ZCDWi^;, J W > 

— b< tt'f >^ U— *©2o©7£4i&©*'f 7* 
#3^£„ StS*fNTSC©^5 2 5*t-fi}gjl 

lets 105 o*tf»&n4. tfcx ^s^i/a&owis 

1 *>?>© 4 p s kce>— uo^y^^T vatas*s® bfc 

S^fcb ft 1 g©»2 3 fcft lMr3-y4 2 ItC J: 
^TVlffl^Sa^ *t:B3 2©ft2«£ 

ttuj-r*. *r»2 5wa«3 3*>&©Die-^tt»iA 20 

5 2 1 «t D Kts U ft 1 W £19 5 2 2 T-fl»*£*U 
^-_,<t_-y->7-'J>^5 2 3tC<fc K> 2&<DV>zrV> 
yi,— 5 Sign — 5 2 4 !? s Hl 

VifiWSSSnS. D 2 {l^fcfcft2A±;gl55 3 0 <fct) 
A^U a-ttlHlE&5 3 1 £<fc D 3o©{t-5§C£-8i£ft, 
*2»ft»5 3 2ki3tffi»5 3 3i:, ft3{*mgP5 

34tit) ^❖iwsVv ^^vr^sfu aw* 

— ■9->7 , U >^"SB5 3 5. 5 3 6, 5 3 7 tC«fc 9 2fg© 

D-^/yv^v-htftt), Sifi/W ;U7-f 5 

3 8, SiSu— ;U7-f 5 39, Sifin-f /U7-f 30 

5 4 0^itij5l?>nSc H L V,.{t^i:H L V„e^ii 
ill#§§5 2 5T-iP»$n> *- ^— 9->r'J >^SP5 4 
1 fczfcspu— >W?4fr#— 5 4 2fcr«fct3*¥<E^^ 
{f^h&tK JnJH85 4 HHVJS^fcH 
„ V„ 1 e^ttiD*» 5 2 6 <fc 5 iDfl£ *u *- ^— 9- 
>7"»; >^SP5 4 4 £.7k¥-JU J ;b^-5 4 5C 

e tt)*^iS«(l!ife^e^t*»)iP»«S5 4 3t«t»)HDT 
V«|©^i?0JSI!!t;^®^HDM^i:*!?ai*a5 5 4 6* 
£HDTV^©iffl^£B*5 4 7#tti;fr£ft3,, 

[0 15 2] H3 3(ift3iil«5*3— y-©^D v^H 
f D rfs^tm 1 A^SB 5 2 1 * P> D 2 {I^fcfcft 2 
5 3 OfrZAt) b^ll^7 r 3 5 2 7lC<fc*)iiui£ 

®^JIiT-HD{i^#ff££tl5. D 3 fi-^(ift3X*gB 
5 5 1 <fc t> A* bja^SPH^n-^- 5 5 2 £ J; t) 

t : x^7>^;k *5<tu t -&^nH„v»2<i^* s 
B££ n s . c: ©ft^tt h d t&m$% 553 t~&ee 

S*iiffi^»&fiTV«^ S-HDSfi:S!)fflA95 
5 4 «fc S jS*»«flMSWMg^ 5 5 5 S ft 5 . 
[0153] ifc£0 2 9 ©B&B^T-Mftfcf-Sii 4 0 1 © 50 
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[0 15 4] S3 4«7 : -^E?'J0T-fe'3s ft 15 s — * 

©NTSCfty^LU L2, L3s L4, L5 S 
L 6J;6o0!)HDTVf+>^l'Ml~M6 4:6o©S 
-H D T Vf t >^H 1 ~H 6 * TCiFIt B#Rg 
fft±{Ci:^EM1-S* i 4Je^fe*)©-C-feSc 0 3 4i±£ 
rT©B8IHCDie^CL l*»6L6*TDM*a*"C 
B#Rg#«C<fc DEBTS 4> ©"Cifc*. 0,©f706 
0 l£ft l^+>*;i/©Hi.Vdf^£:j£?>o ifefCDag 

^©K^t-f >6 o 2fctt»if-v>*^c*a^-r*i*ia 

MCSlft>^VfflHDTVi:NTSCJ:0Mi 
fMl-D^!), Buj?E©H l .VH{S^i:H„Vjf^i:H„V„ 

*feD,BfOM'f>6 0 3CttSl 
?-+>*;i/©X-^-HDTVl»flWH 1 , -r&fc*> 
0 3 OT*S£Bj§bfcHHV„— 2H 1 £i£2>. 

[0 15 5] c;^lf+>^®TVI«l/fc 
a^SKffi-rs. |f'M7>rti:f 1 £©SS2 3 4: 
ft 1 m&r^-yi 2 1 ©i^^A^rfco— «g©g:{l# 
iiB3 1©NTSC^l<li9^ KNTSCOTVflf 
#f#e>ftS«, &C^MT>5r:h4:ft2§fl-{i«83 3 4:ft 

2H^3i>3-y4 2 2$feo^©aif(ift>^ 
;U 1 £31iR bfeii^ft 1 ?'J> Di© K^'f >6 0 

14:ft2^— D 2 fflH/-f>6 0 2 ©ft^S-oBJc 

ltft>^H©NTS CSiSai:|5)bSmR^©HD 

[0156] *M7>ri-t.$>m.m.mx-%zm3&m®. 

4 Z^ZWS&^—V—* 2 3£*>oeitiIigg^©-SB 
©ge^iiD^K^-f > 6 0 1 i:D 2 © K^'f >6 0 2 
hD 3 ©K^'f >6 0 3©{f^££-f£U 5=-^>^;H 
©N T S C bS*art^T-B^iBtlffl©ilK©^P^S 
HDTVIf^fS. 2*>£>3£T-©ffe©5 i -V>*.n' i fe> 

iBiatbTB^^nso 

[0157] E3 5(iS'j©K^-r >©*M&-cfcs. *r 
NTSc©ft i^-^>^;v{±l l{cieM$^^'rv^s„ z. 

©L lttD 1 ft^©ftl<5"fAK^-f>©b*^'1'>6 0 
l©ffiB^$>*)v JfeBI»tNTSCnil©5*^*5>^;i' 

mmtmmm 1 TBHHbfc«««*fe*tr««s 1 1 & 

X-^Tt^?,o <*t:HDT V©ft l^-^>^;KiL 1 
1 tZ^■#J$n■CAoTV^?,o M 1 t±HD TVhNTSC 

t<Dmfrmm.T'&!). D 2 ©K^-f >6o 2tv*4 > 

6 1 lWiBa^tAoTV^o c©i^6Mbps©NT 

scm«e9*«fflbL ltJRssf-rsi:, mi©» 

2fg©l 2Mbp sti&J. LltMlh^fotSi 
1 8Mbp s©W^2gii3 3i:ft2®^l5 ; 3- 
^'4 2 3iP?>m^S^qItg-?:feS«, — 

x^z&mjjmzm^ft) i 5Mbp so^t-hdtv 

£E»e^4^S-r*w 4:^*4. T H 3 5 ©SB 
T-5=- -V > * ;H T* H D T V 4: N T S C ^ |H]R tcMST- S 
S. 3©S^ff V^-Zl' 2 T-liH D T V©Btlif 16 
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V>. S2 l(iHDTVfflr7^7>7;Htiffe5. * 
fc> ^-^-HDTVfi^g-fcfcL 1 fcMl tB lC^fiJU 
TSfc^tvS. X-^-HDTV©^tf$g{iD 3 CDK 
;>W>6 0 3, 6 1 2, 6 1 3£ffit\ NTSC&6M 
bp s(ciS^UfeJ@-&, -&W3 6Mbp sjg*u ffi|§£ 

]g< -rn{s^BHffl{iiH©^*^2 o o o#cd*-m 

-H D T Vf3**,e^T- £ £><> 

[0 15 8] 0 3 6©Eg|21«±D3T-6O09^-i' A 
^>££*£ii-X-^-HDTV{l^££}ibfci§-&£ 
^To NTSCB^ft^£6Mbp sfciSSgb;fc*§-&9 10 
{g©54Mbp s#fij£T-£3o -©*;«>£ tJiSffljff© 
X-M-HDTV§feiiT-§^. 

[0159] W±(±, mmm*3r<DW,$i<D7k¥-$> b < JiS 
K©{I&B©K-#£*J/8T£>»llrT-;fc-&o ZZX'^t 
S«©2o©{l&B£{je?-fcfc«fc'), Jie&gfcfiJfflSMs 

[0 16 0] E4 9«^l7 i -^^jCD2K¥<BMt^Dv 1 
Si«a«S{S^-.D 5!|© HD-b. <C, D V2 h D 

H2, ^3^— ^^J©Dv 3 i:D„ 3 ©e^-iEe^^^-o d 
©i§fr v ^ l^-^^JCQpfid^ls^DvatCNT S 20 

©e^T v@^a^t43 5^ i =r-t>m<D*.w»mn 

^D H1 {Cfl5®TV{l^*sAoT^S. Sot, 
:T>7^ba>*>oTV->;fe^|glg{18£2 3fcfc, NTSC 
^®(S«ifSS4fU. Si£, *¥©1®^rSl 

©{S«7>ir^£fco^ 1§©^2 3tt, {*J;Lfcf, L, 
£: M^f ^£-&f£ bH D T V{t^£» £ IttfT'lS, 
oit), Sglg{t8i&2 3£fflOfei§i§K 7>Tj-<Dmt> 
C<fc!)> — ^T-ttNTS C#, i^ttNTSCkHD 
T VifiW^X t £> fe«> 2 ^sStfPajfc-f -5 h V^*£&&) 
StffeS. 30 
[0161] 150liTDMA^iCLfci^T% ^ 

b 7 2 l©$t^gPfcr|5jWa5 7 3 1 
7 4 l#t8ftte>;h,-tV^o X> 7V-A©^sag|5t{±|B) 

A.XD-/h8f#, ^loOft^Mi^^Tt.n 
TV^o Witt, IlNA^n'^7 5 0fflf + 
>*;b©:£<|5]b#*&©NTSC, HDTV, 

5 0~7 5 0 eAS^fdSfc&bT^S. fot^CDii! 
j£JTO##^©*--f A^D >y h£fflV">TTDMA;£5£T-;&fc 40 
&-fS*1§r, fKtailTNTSC, HDTV, 
;s-HDTV©;&j£#T-t3^d3frlR#;fc&o X, g: 
fUffl^^pfi^TV^i-T-^ 1 §<I8I2 3 &*>T3fitfi!t© 
i^NTS CTV{i^£Pa<l&:P>^&ii>, HDTV 
£S£T-ir£„ S2fil3 3 tfgP^JS©^- 

f 3ffi4 3£-T.S>^ 
-/s-H DTVif 5:^^114-?: W±©«fc?£ 
^5H4©$.i.ffl{^->X?A^^ffi^S. d©*!^, 0 
5 0©<fc-5&lBg-e, * htt©TDMAMt% 
<, 04 9©£5&*K«^©Bfr^SfcpJf£T-fc£. 50 
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£ tzm 5 1 £^-r«fc5£{i^Eg£^fti£J;D;g8¥g© 
HDTVi^ff4flS. 

[0 16 2] ^±i£^fc«tatHK6^J3iC«fc^S]i5l?^ 
SSHDTV, HDTVtNTSC-TVC3o©if 
©iBaAEtt©* S 5*^^ ;i/ T V&j2§# qltg{c>5: £> i: ^ -5 ^ 

*«^b^5 ^ ^^-e t S i: v> dfffc^*^ So 

[0 16 3] CCT*, *^B|CiS^QAM5SRQ 

[0 16 4] ST, 1 6 SRQAMCDJi^-u-h^tt 
#f-r?x> 09 9fcfcl 6 SRQAMOlf^©^ h;H0 
T-feSo |gl«lEB£i5^T, 1 6QAM©*§£\ ft^jS 
8 3a, 83b, 8 4a, 8 5, 83a^©&16>r© 

m^&(Dmm&m?$mx-&*), ±x2 dx&z* 

[0 16 5] 16QAMfflff£8 3alMS«j©I 
14, Q$a£!)<5©g§S£C;&& 0 ZZX: 1 6 SRQAMt 

v- X> b tw ffi«$ft&^©&&£.n.tfJ2).{& B©.<g<§y£,8 
3^®)#-B-S„ C©i§£rh«: 
0 <n< 3 

tfcl>.ifi:<6©I^8 4a, 8 6a*^>7hbTfl 
^8 4, 8 6©ffiS(^i6-r5 = 

[0 16 6] Sgl^-^jWM^SPe 1 t?Zt 

[0 16 7] 

[f&l] 




[0 16 8] ^2 7 : -^lJffl^>)^<&Pe2 

[0 16 9] 

[2&2] 

PC2-16 = 4-erffc f "2~ S ^ 

[0 17 0] t^So *ic3 6SRQAM^b<(i3 2 
SRQAM©i^-l/-h*ti-»-r«.o il00fi36 
SRQAM©f§^^ h;i/0T-fci>. S§l#tPS£:fc^T 
3 6 QAM©{s^P^S§g|{i2 6Xib^h^.m,'r^o 

[0 17 1] 3 6QAMfflfl^8 3 attM^«J;»)(5 
©Sg^{cfe?, 0 ©fit"*! 8 3 aS3 6 SRQAMt4: 
£ i: 8 3 ©{£!!£ ~> 7 h u ^*f$A<fc t) nc5©g§ 
gtt'feSo ^^©fg^tt~>7 h btif^8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, lOlh 
9*©{i^&*^&£«^;£§f 9 0£— o©^ 
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^^lt, aa&4PSKge*res<gu *ir- 

[0 17 2] 
[IS3] 

Pei-32 =J- e rfcf-^^ 

6 115 </n 2 +2n+25> 
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p c2 .32=Acrfcf-5^ A\ 
3 \ 4f22 P / 



5-n 



^n 2 +2n+25' 

[0 17 3] tteZo Z<Dm^, Ml 0 1GDC/N-3L 

H«£§t#b&--01*SVr. ift«9 0 0H:ifc«©fc»« 
3fe#5£cD3 2 QAM0X7-l/-b^to 0 5 

{±ai^—i/— h#l 0©- 1 . 5*©iffiR£^"ro #56 
i©SRQAM(D$/7Mn*l. 5hlfeS^©i 1 
pgJiD*©^— M*ffi*a9 0 1 akftO^ — 
U— Y&l 0- x & lZ#UTJ&U9 0 0£>3 2QAMM 
L/T C/Nfit^S dBT^oTfeDili|i!$0X7~l/ 

[0174J*ICn=l. 5 0«1§rCD!B2PgJf D 2 £)x: 
^ — Mifi»9 0 2 aT^£il£o j:^— b# 
1 0- l s ^jfcV^T. tt«9 0 0fc5V*-3 2QAMfcJt'* 
TC/N&2. 5dB±«r&V^H*©:*5— l/— 
S^T-S&VNo ffi££9 0 1 b, mU9 0 2 b&n= 2 . 
0<Z>t§-&CE>D^ D 2 £*Vr o M9 0 2 CliD 2 ^^ 
"To hfe^tv^^ — U-h&l 00- 1 . 5 

m&i&lZ&^X 2 2 n= 1 . 5. 2. 0, 2. 5£>B3\ 
3 2QAMCJt^t#*Ditt5, 8, 10dBK#^ 
tlx D 2 {±2. 5dB$lbti)o 

[0 17 5] 3 2 SRQAM©*&C^>7 MnS^ft 

^?iJDat:^2^— *^JD 2 ©C/NfiS£01 0 3© 
>7 banfcC/NCDl8^H^^*r. Ell 0 3 *HZ>h 

mbfrta^o^ n#o. 8w±t-fens, mm&m^ 

£ 5 & 1 7*— *3JD 2 5 s — **JD a ©eaifcs&g& 

^^»o ftot^ 3 2SRQAM©8^n>0. 8 5©* 
ftT-e»*#**. 16SRQAM©»^0X7-V- 
MiSl 0 2CDC/Nhx7- b-b©B8«EI<Z>«fc-5fc 

[0 1 7 6] 01 0 2i:t^Tig9 0 0ttl 6 QAM 
CDoi^-lx- b^^-To «9 0 1a, 9 0 1b. 90 



1 ctt^MllT 5 — ^5yDa©n=l. 2, 1. 5 S 

1. 80 m&<D^7— U— b£*VTo ffi^9 0 2 a, 
9 0 2b, 9 0 2 cii^Sg2^-*?yD 2 ©n= 1. 

2. 1. 5> 1. 8 ©86^7-1/- h ^.ifs'to 

[0 17 7] 010 KDi/7 h»n£C/N£>g|^B& 
1 6 SRQAM©l^v7 Mn^^ft^iifela^ 

0 1 0 4 *>*>0J3 1 6 SRQAM0i^n> 

[0 17 8] Cl^Tf^WJC^^^^TVOJftJJRSSt 
*^B|(5[) S R Q AM?:lffl U tl^(D^JS:fsto 01 

mt* m^io^hcDmmm^To a*i9 1 m&m 

T>9-i-(DM^^ 1 2 5 0 ft <D«1§r<£§{tT>7^<£> 

^^;vTVtMSt*^Tg*^n^fi«I©S«x 
7-l/-b*10©-l. 5Si:S^noffi«9 12 
20 liy^Xl/^MfNU iS9 1 0&C/N = 15dBfc:&£ 

ZCDL=6 Omi 1 e (D^tCiSV^T^^^^CDHD T 

[0 17 9] L*»U 35«^©»©*(*©»fl5t:J:5«F 
fflW£C/Nli5dB©rtJT£»rrSo C/N&#g§<B 
K:iSv^a^Btt^JEt:*l^■rC/N*HftT■r*^:J8L»t:HD 
TVflD^M* 5:^ FtB4:S:*RIl■Si*oTV^So 

6 Omi 1 e©*gflO^T©MT5fiT 

[0 18 0] — 15, #$8BB<D3 2SRQAMil<ii§ 
6 8^t8-VSB(?)l^ sui&DcfcdfclEl 3 3, 
Ml 3 7CDi«tJ:D 3g£>pgJS£:te6o Sgl-lpgJfD 
i-aT-M P E G l^;i/G>ffi»«feJKN T S C{i^£i£ D , 
^l-2PgBD S C^CD^^JST Vj&ft&m 

*)s »2P»JfD 2 -eHDTVCDl«*jteR^fe3ai4Ci:* s -e 
tSittHl 0 5Jc43V^TSBl-2PSJl©1f— 
40 U7ttjS9 1 0 aCDidiC7 Omi 1 e^^Tffi^ 
U »2BJBtt9 1 0 bCDi-StC, 5 5mileMJ 
T-^ii-T £o 1106032 SRQAM©1t-^xU 

m i o 6(i^>t:^— zlu— *>3>&frt\ 05 

3^-WxiJ7iS«t0**Wttt*l/&fe©"efe 
|,o il0 6C^tffl^7 0 8, 7 0 3 c, 70 3 
a. 7 0 3 b. 7 1 2 tt#*t£*#3te> 3 2QAMCD1t 

-tfx^UT. *i-iPSJiDi-i©if— tr^j.U7, 

2»)iDi-2©1t— bT*:*U7\ ^2P§BD 2 C0it-tf^ 
50 xij7, RgET^-D^iJD-tf-lf^JiU 7*^1-0 
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0%. t£3fc;£5£©3 2 QAM©+*— tT^^UTCD^— ^ 

[018.1] t^^SCCD3 2QAM©^^iCftt^g 
±6 0 -?-f ;i/©-tf— \ZX^V7%W5£X'£Zo b*U 

[0 18 2] b*>U *$gBJ3©3 6 SRQAM$«l\ 
fgl-lfitjf D i-iT*MP E G 1 VU- KCfi^TVSM 
mi^PSBDa-zT-NTS C^l/-K© itHSTVjER^* 

afiu *2»»D a T?HDTv©«atTvj&a-*3a!e io 

-TadfcKJ: 5, HI 0 6©J;-5fc:i«S|«fcK^U— K© 
HDTVcoit— t:^^';T©^g#5-^-<;ng/j\-rs4) 

©©> c('ItSyU-| t ©EDTV©U--t7xU7CD 
*fl#l O^/HiLtifcfcU fiP»JS©LDT VCD-9" 

I107liS/7t-77^^-nfeb<tts = l. 8 
©!§-&©-y--lf;^l>7£^;U il35ttil07© 
.A=K3^.U^&ffi»X-^bfc.feiQ^,t:„-, .. 
[0 183] irCd^tCt 5 % -#g{C^*^T-«, 

*)*^^© S R Q AM JSSI'ffltSC £: £ i *) „ 

©SM^T-cf^^JKt. b < tt<£8¥&K^b- KT-T Vffi 

QAMffiMtS tf;i/*>trf -^®%©S{l^|gffi^i:B!f 

#P,B£W>&d fc{c«fc !> c©S«^|gm^*s^:rtJfc:jiS'> 

[0 18 4] rSICtSCry^^TVSMSTtt 

Stt'l^A'-ptfe^ +»"— (f^aiUTrttC^t^T-fe- 
gB© §fl# b ADJUST £• & o fe „ b*b*#5Wettt£ 
*©NTS C-^PAL-^SECAM:#5£©#£*^©T VffiJ 
&oT^§§{l#fc7^*^g®^©#£tt!&-r S c i: 
£«fctK r^i-MDTVIlCilSNTSC^V- 
K <fe b < fet L D T V V U - K T? fcfc 2> #§<f Uig t & S 

[0 18 5] rai$fc«s«#tta«*»**&»TV3aMg# 

<B!|{*«t»)#<©mK#^f#e»nSfc«)TV*|li:bT© 40 

«t t> ffi^-r 5 4: v ^ 5 a^fW*** 1 ^ * its . 
[0186] Efl fc "PfifiMy b- K©S1W© 
I«lin=2. 5 ©HA, 3 6 %t£&;S5S;{c JtbTte;*; 

[0187] 0 1 0 7 ©3 2 SRQAMCD-9-— tf 

*jiy Tiatc^s «fc5td v nt>b<(is = i. 8©*§i§r 50 
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&*©SSt ^IMDTVgi^tNTSCTV 

ttWD&Gftmm<Dwmmo!>&fr j pmmtzfi» br n 

4^IU SRQAMfflD J fcD 2 ©1?--E^xiJ77 0 
3afc7 0 3bft«j[«:*fl=t:»^-rsii:t:«t») x § 
«#ttfc*©»£&»3a^tt«*©S«#R£» 5 d i: 

[0 18 8] d©*g£r 
n> 1 . 0 

©^Fs ei±© j; ^ e>ns. fct. 32sr 

QAM©*§l§rnfcfc 
Kn< 5 

H«C bT 1 6 SRQAM<D±§-&nfc£ 
Kn< 3 

[0 18 9] C©I^I9 9, S100©J;^{c->7b 
J^TS? 1 tm 2 P!tJl£f# 5 S R Q AM#SCfc£^T, 
^l^S,R t Q.AM.^^2.S,R.QAM._6^S«R^AM,{Ci5- 
t^T n#l ..f«SttT?*;h.ff x JtLh;fej&te43^T:*$8fjlJ© 

[0190 y^mx-&wtm^r*fcmvtztB&*m.w 

L<ttffi#WI6asfcfetts ^tx^ti&Z^-fMs |gl 

5 s -* ait i.r*&BM<D&;mj3 : &&m^Tfc&i-z>t, 
[0191] ^mmzxitmi 3 3c^t<totc 

(TDM) #5£hffl^i§r;bi*TTDMK«fc 
Zy-T'^'ryx-JVZmV. ECC Encoder74 
3ai:ECC Encoder7 4 3 btitJ;7t:2 
o©+(-;/^>*;UD:t^— UIE©r3— >^Hgi| 

#ttl£^©-9-7 r ^^>^;u&ii^-rci:*5-r-ti)„ c© 

I13 7t^t,ta{:4VSB, 8VSB, 16 
V S B © V S B - A S Kfs 9© 2 o©1* ^ •* >*;|/© 
Trellis Encoder^© E C C^> 3—^*— CDCode gains 

3 l©SiB^i:|5|bT-feSfe»«B§-r5»o 
[0192] 0131 ©7d >v ^Bm:ttA8Bftf9£SIK 
T-01 3 7©rD^^0<i{5^BT-3&-2>» e^lSfl© 
Slfs^©U p converter; D own 

convertor ^ai3®S^{l©MM, 
HfBSe^Jfrtilli8S % 5SM^-y r-*W^«^iirti|Hlg& 

fctffc^S. ^^>T, ^a^SB©fi|J5gtiW^tt^:<|i|b 
"C-feS. Lti8 4©ag 1 l3^ll^->^7 1 A{ili 

1 5 6©feiS>>^^Ai:|5lb«fST-S>?»Ci:*st)^.So 
*fe«J5KSr1S#t: bfcv>*g£-fcj\ il 5 7, jgieffi^tc 

bfc^»&H:iai sscDtotemmz-tzzttfix-z 

o 
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[0193] 010 6©^>S.i V— >£:feOTli^ 

BSic 5 d B©Coding Gain©H£ottfci§-H-£^;bT V-> 
So SRQAMft "C-CDM" tifcftlS*^©!! 
■^j^^F^-^fJ^-S^Si (Constellation-Code Division 
Multiplex) £rectangle-QAMC{Sfflb&&©T-&£o C 
- C D Mli T D M-$> F D M tm±L b fc^m-fb^T- 

So n- K{r*lSbfc(i^3-K^f!J-r?.-i:^i 

[0 19 4] C-CDMi:TDM^ia^b*fe 

nmm*m^ti-&mm&.ftp&w>i5$, (fdm) tsi^ 

t£, TVSfilfcrffl^fcS^, 0 1 0 8 ©T Vff^-©/!® 

NTSC;&5S©{t^tt*^ h7A7 2 5©<fc-5&Jl® 
^^*bTt^?>. -#^^*<s^tt^©dr^UT7 20 
2 2T-J&5. *^-©^t^';t7 2 3^tWt'J7 
7 2 4&^:ixlZtt% <&V\, ;£$:Sl->©^P*!is<&>gtt3fc 
«>, ^*;i/;»j£©{t^£FDMt:.£') 2-p©/Si£f&£ 

^ U 7 7 2 2 £ jigtt S <fc ? £ig 1 =>r U T 7 2 6 £Sg 2 
Jp+'J77 2 7£#fflb&*?gl{1^7 2 0 i:^2ls^ 
7 2 l*m2>Z.£lZ&r)^®&mffiT-§Z>o Hi^7 

2 0(c<tt3©^jSTv{t^^^:t^ai^T-32iM u m 

2(1^7 2 l{ci?)lg«¥^SM^'J^^tB^-e^ffit- 
SChCiD, SfrSfciBW-fcA^FDMfCiSlSgJIMS, 30 

[0 19 5] CLCT-01 3 4t«»©^3 2QAM& 
fflV , >fclI-n'©0£'r^~. it^-^V^^ACD^^til^A 5 
;*;£v»&«>, K«&Thresholdll£1t:/^>*;t/B©K 
<OTheshold2tCifc^T4~5 dBW <TS^» t£oT 
4 ~ 5 d BSM©H£ fc^- 2 B©PgJf ^#,£#^1511- 
So b*>b, C©*§-&, §{Ifg^©l^;i/#Theshold2 
jy,Tt:5fe2>i:tt#S©^:rti : &tSi6S^2ff^7 2 1 a© 
^T^tTM^©^*^ < S«T- § & < & (? , Mffl 
©{^&^g§l{f^7 2 0 ab*>gftT*#fc <&!3, s6 2 40 

[0196] b*>b, *$6«§*J8^fc»&, B108C 

^■t&oizz-rmimm 20fcc-cDMCfc?)»e> 

ftS 3 2 SRQ AM£ffl^T1t:/^-\'>*;H ofAJ 
itiO-TS. ;CIWIO)[ftWv>WlofAtS 
6>Cfi»tfU«©*»*©*4. »§2{f^721£32S 
RQAM^U 1f7f-+>^HofBOitt^il<l 

reshold- 2 £T#oT &§llT-#& < Si^tt^ 
»T?*-rSB2e^«7 2 1 a©<frfc£>), 50 
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;i/l of B£1t;73^>*;i/AA s g{gT-tSfctofii£fi 
VM«fe#Th- 2©M^L'^>'^*5V>T*>§<iT*?Si: 
[0 19 7] -#©1^5^>*;WC ; §r5lB?&JK©J&3- 

M#qJt£i:&£. i2i^7 2 1C, |5]«©#t££ffl^ 
tf— tf*:cU:7^DPSJii«t*..6. HDTV©fi 
ttfl 0 5 0*®^ 5 2 5*tcS0^.Ts C-CDM 

let ?) 7 7 5*©-y--tr^^UTA s iot??>o 

[0198] ;i©J:dCbT, FDMi:C-CDM5ffl 
2>£-fc>-£ S i: It— If 7, 3i U T ASJS^-r 5 i: t > -5 

CCD^FDMC<t5 2t)COt7^t>*;i/S 

[0 19 9] ftCTDMi: C-CDM *Mfr<£tt>i£XWi 
S£iitt-?>;5i££x£^So 01 0 9 tc^-Ti^tT^-D 
^TVffi^C 7 3 2 i:^M^gP7 3 1 ifi 

7k¥-mi&&1 3 2©{M^b^;b#ffi,V^fcfc, Z. 

©hbrb fp &tfim £ § it t & mm t £ t t c t $ m 

b 7 3 3, 7 3 3 ai:M&f-^> mX-lt^Ms^ 

ti>n^mtj-c& < ©^— ^ £j£s c t #t- § s 0 
gp7 3 5, 7 3 5 eL<Dmmizmm^^-zmm.mm.mm^ 

D y h 7 3 7 „ 7 3 7 a S^JtT ^©S&m^f.n 

So 

[0 2 0 0] El 1 1 O«iC-CDM©Jl3l0T-feSo 

HI 1 lttl 6QAM©J£?RKfi©C-CDM©rj- 
KfiJfJ^TiaS^U 01 1 2fct3 2 QAMlfe5i^©rJ 
-Ki!l5^T0Sr^-r. 0110, 11 1 £5jVr £-5 £ 
2 5 6QAMi±«lls 2, 3, 41740a, 740 
b, 7 4 0 c, 7 4Od©4o0SlC^?)ft, 
4, 1 6, 6 4, 2 5 6^r©t^>h§^o„ ^4f 
7 4 0 d© 2 5 6QAM©If)S3-K'7-n4 2d 
Ii8bit© " 11111111" T-fcS. £;H£2b 
i tfo4o©3- K9— K 7 4 1 a, 7 4 1b, 74 
1 c, 7 4 1 d£#gijb, &^1, 2, 3, 4J17 4 0 
a, 74 0 b, 7 4 0 c, 7 4 0d©f^i«7 4 2 
a, 7 4 2 b, 7 4 2 c, 7 4 2 dm "11", 

"11" "11", "1 1" £#Jt>M5TSo *>< bT, 

2b i tr-o(Dv-y^^>^j^-rtat>%. 
;n, it7 r ^+>^-;i/2, tt^-^>^;i/3, 
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■5. hi i ifcu 6QAM<mmf&<Dm<*-tfi}ten^®,m. 

01 1 2{£3 6QAM©i£5D{g£^?-o C-C 

St^aj^M^sc (f dm) ^mmfi-w&mtt (td 

«fc *> mis^nitttZmmX' # & . Rectangle-QAM£ 
/^TC-CDM£|&0.8L*:* S , ff^*4>offe©^ 
^mfcfffeOJ&CDQAM^PSK, ASK, ^ LTMI 
&!&iS^£<i^i:^&U F S K^|Hl«^^fi{bT-§ 
6. 

[0 2 0 1 ] ^Jx.{iHuiE©8P S-AP SK(DV^^ 

[0 2 0 2] 
[&4] 



10 



40 



^ If2 a 



■H-*( 



(Si-H) S \ 
f2 a 



J 



[0 2 0 3] trf^: 

[0 2 0 4] 
[»5] 



'>.;!/ 2 OP e 2 -stt 



Pc2 . 8 =-L erfc (_§!*_) 
2 I 2o ' 



[0 2 0 5] 16-PS-APSK (PSI) OlfT'^ 

[0 2 0 6] 
[$6] 



Pci-i6 =— erfci 



\-f7o/ 8 l/Ta/ 8 \riof 8 V VT C / 



[0 2 0 7] -?:/^*>*;i/2GD^v— U-M£ *[&7] 
[0 2 0 8] *20 

Pe*-,* =-L erfc /.SiS U-L erfc f (S1S 2 )SXJ_ ^ / (Sl+S2)5 N 
4 V 2a I 8 \ 2o / 8 I 2a / 



[0 2 0 9] 1t^^>^;i/3©^v— l/-hfi 
[0 2 10] 
[Si 8] 

Pe3-io=-LerfcP^ 
2 I 2a / 

[0 2 1 1] T-m-M-So 

[0212] 03 7iAm&m4(D±it.<D^^Amr-h 
% . uss^j 4 &$mm 3 t- rib l tz&mmw *t&±m.m 

•eiB|LfeI2 9 i;6DjtW;iU Mffl©7>rt6atf 
M±fcmm T > t- i- lz & o x ^ S ^ i: ^ (D 

T>?^-2 la, 3 1a, 4 1 atfJSUiegffiTV^^ 
C*c-pTv^^cD^-r*feSo ^©flfe©iW&£-=>fe < |h] 

. W ^&S£©«£-(£j£ftT>^ 6 a fcg<t$S&i:©S§ 

si t & & . asggs^ & s gmmtm&ntiiifim < 

£ < m& T- # T Sffl T 3 d i: &T- & ft ^ o 
[0 2 13] L*>L##PJ©ei£gg£/BV\fc:©1§r, 0 
3 7©«tdtS!§aitC^>^^-2 2 atffcSSfllgfSfcS 
2 3 (ig^ 6 4 Q M A tig^fe l< li^J 1 6 QAM 
tlf^SSI lt4PSKt-F T-«13 Ufg 1 ir-* 
5U©D 1 (I^^IitSCT'NT S C©T Vfg-^-jPffS) 



[0 2 14] &lCtpB§8t£T>7^3 2 a^5|2S 
{f$S3 3T-&IiJ«m&#3£#&^fc»5effiJl 6£fcfct6 

30 4 q AMft^ e>sg 2 ?uhsg i n*'&mx' 

£HDTV«^#f#£>;h,£. t£oT|s]bT V:g*£H D 

[0215] Tmm\ztbz>&mmmg.<DT> : ri- 

4 2a£fcogi3§{f«&4 3tt»&#£B6 4 Q AMff 
^©«S8£?t#&3£gT-;&S£«>8§l, 2, 3, -r-* 
JflJDl, D2, D3£«^U®lSj5¥^§>JgHDTV{I^# 
f#<D*i£. [HlCTVSia^^MBftiBit|5iDia]K©x-/t 
-HDTVT-*jPTt-§S. 

[0216] c e>m-£<Z)m%LmcD&mj5 mt m 3 4. 0 
40 3 5, 03 6<Dm*m^xmm&mgiw.*mmimmiiz 

mfrtt*.Z>Z.tiZ£*)®.WT-%Z>o 03 4©<fc?Cia> 

6^-v>*;u*T-^isASfc vmrnbtiT^zm-sv 

Hfl:NTSC©LUil5 : -t>^t:, D2ff^ 
1 f t >^;H5M 1 CH D T VOiMS^ D3 
{f^©!gl?"V>*;i>©H lCiil^tlHDTVCll 
$S^I2St- 5 C i: C J: t> N T S C h H D T V 

So Sfe03 5, 03 6©J;3 tffe©^-^>^;b©D 2 

(i^D3(i^^ffl-rs^i:^¥F°i^nni^ «tt)S 

50 HlMOHDTV^SlSP^JKHDTVASM^lT-tSo 
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[0 2 17] J^±©.£5£5^£i!£tt©;&5 3offlf 

v^^^^fes. ##gii§©±§-Q\ IrID5 : -+>^;ut*|5]c 

rtg©TVSiK£*jmKT-;&*lfc£s £&l2U6H©Jfctt 
T- SfsT- * S i: V •> o fhm&ib S o 
[0 2 18] TVt)lM±M&£l>-C 1 6 QAM£fflV^ 
fe6MHz<Z)fa©HDTVS^a*$hTV^S 0 
b> b cti £ ©#5£ttN T S C i: <DmiL&&te^ tz »Ir] 

h£^©^ra#jtuS£&oT^&. 1 6 q am 
©±§-&, &mT-%2>y-—v:^i)7&®i<te2>^£ifi^ 

[0 2 1 9] 05 2t±t£3|S«Sg£ftTV^;£5£©HDT 

v ©5 s * )vm±M^mo>^mm^mmm & ^-r & © 

T% t^^§g£:ftT^S#5££^feHDTV©^# 
;HR2£J^ 701WHDT VCDflt £ 5 §(s RJIEfif:^ 20 

702 hmm-rz>Ti-uvmmm7 1 1 ©gfsqitg^ 

7 1 2^bTV^S. j^#©S«-rSMffigP7 1 

^xi*7j-uym.mm7 i i©m^ss*icj;D. 

i: t) H D T V £ £5£ b T Sit f S Z\ t ifiX § & < & £ „ 
[ 0 2 2 0 ] ifcCH 5 3 itt%Wlz X S FgSM©^^ 

hd t v<Dmmmm^m°5mmm o 3 &±&(om 

**S©S«mtg^7 0 2«fc?)eT»<^So b*> 

u i%3kij5Z(D&m°immM7 0 2 «t djeossh©^ 30 
5. jy.±©2t?©«j®ipe.^$n^o c©*^-©^^ 

*;i/JK&^7 0 l^^>T^D<ri!tjl©7 1 1 ^<DtmM 

mams 2-r-^bfe^fe*Si:iHii'^;L-T*fe?>o 
[0221] z.<Dm-&. *5mix\£7-}-v7WMmii 1 
ia>£©^>>*;i/fis:se7 0 1 ^<omm\± 3 o©^*s 

lofcfcHDTVfcNTSC&gfstrt&V^ 
lS6*««i7 0 S§2tt&5S£g(:)-3fc©©N 
TSC£^Si5fcll«£§^T-£SSfl2®S«j®7 0 6 

t— mmmxmto z\z\x&nT:sc\±c/ti-tm<x 40 

§(i qJt&fegl 1 7 s — ^ 3*J bT v ^ S fe SbTJ- o ^ 
i7 1 l©S$#5Sfc<fct> C/N#{&TbT&S5S©^ 

[0 2 2 2] ^3(iSSSBU<±HDTV^SmT*^TV^fc 
)W^«:NTSC©<fr§MT-tSSg3«*lfi^7 0 7 
T-2fi£tf&T-^vr. 

[0 2 2 3] feJl±©<fc5£bTt£*;£S£^SmI©H 
g<s®Bfc£l£<&£o $f,(CT^D^M3I^7 1 lif>t> 
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t feM^C^ ^ X i> H D T V t. m— ©S*&£ N T 
SCT-gftRJtfch&So ^obts*a©S{f^tg^# 

mmmtizm^m^i-ziiizxy), HDTv©§«pitg 

aSfe^tiJVNT, NTSCTV©S{4T-Siifl#§<rT-£ 

So 

[0 2 2 4] ££2{!gJl©eM#S£^fc0!J£^bfe 
tf , 12 7 8 ©B3TOS0© «k 5 £ 3 FgS©eii*S*ffl 
V^Ci:&T-tS. HDTV£HDTV S NTSC, ffi 
^JSNTSC©3o©b-^;i/©iS^^U jiff-r 
SrttiD, 05 3©§©Rjfg^{±2Ji^e>3«tC 

£ < ^m^mx-h -o tzm 1 7 0 5 x-tt&g?^ 

gNTSCTV©S{3rr-Sffl#g{iqrf£i:&S. fil±tt 

[0 2 2 5] ifeC^^^^^T^-D^ffi^ltJSS^ 
#^.^v>fcV^d^J*^©t)i:t*5{tSlli5«fiJ^-t<, 
3S4^S^-C-tfe j<f $ tlT V ^ g ^ ^ > ^^^Jffl-T S 
^SCJ±, PgbT|B]b^ J k'>^^$rfieffl1-5o 3©fc» 

;i/&15 3©^T-iS{l-r2>^«t'3Ttf?.'i>S* s a5 

So -©«-&, t*S5S®16QAM4'4ASK^Ii© 

n 5 4 ©ss*tt^iiit^-r<t d t-ajBMd-ew b 

&g«^fl6«*7 1 3^gV^fc^^)HDTV©§{f qltg 
«^7 0 8tt;*;it]l;:'h£ <^o"r b*o. C^aiy 

So ti£oT^^3:T-{i]B^I*^* s ^B«]Cfi£jirbir< 
V^Cli:A s ^^^^TV^So 

[0226] *ti5 5 ^c*^©]K2l7^^c^&fflv^fc« 

^ft^-r. HD TV©il5jij¥i£Kg«pItgffiJi£7 0 3 tt s 
«e**a©SM""Ii6««7 0 8«tt)«r ; F*<*S. b*> 
b, (S6**SCJ:!)J£^l6H©NTSC«©fillP««»B 

qii6««7 o 4tm ?>nso — s^x^-rgp^-tts isi 

-ffflSHDT V^'<;l/T•ttS^fT•§*V^* s ^ NTSC 

7 0 5\ct5\,^X7l-utrtSimm7 1 1 ^e>©tt*^s 

It, HDTVti, NTSCt»P8*gM7?*«:V^- 
[0 2 2 7] W±©«t^CR|U«*ifiJR©»^» 

(Dmmmmmx iiH d t v jMaosas prtg«!«i±eT« 

<«t4-*Tfs Hl-#ffl*NTSCTV©affiTSet 
SSflfc^A 5 tix.So C©ttoiK^©-9--t:^ai'J7'A s 

JS^afcv^Sb*****. ctt)^<©§«#icsia^« 

Wfl^ai^i.. HDTV/NTSCTVfflSS* 
MZs iD^WC^bTBgi^-B-S^fctfT-tS. 
Sjfe^^^^a^Sff^lt^^tgxfc^T-liT^-D 

^Mii^©sss^Bijiiew$ns fctom«^jg^^ < -r 
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m 2 7 s - * 5>j©M^©raps*sifi-rs c t t «t m 5 

5 T'ilfef^i' ;i/HD T V I NT S C©§{f|5Ii&ttk^s 
[0 2 2 8] I56fct, Wfc^^ttiSfcW !>«*.;«£ 

ara©sfr*R«ii8*jj*-r. -©*§-&, a 5 2 ^a^ms 
m&T*?* jmrnzftorv* frmmmi outs 
5. is^fm^^ti-^-r-iitfT'tsfetos hdtvh© 

HS«l«fcKSWSnIt6«*7 0 3ttT^-n^TVS{jSh|sl^ 
©g«nJtE«J3£7 0 2 

[0229] -e vxmuv&mai&mwDi&effim 1 

4 1- lis v >c 4 § ft S fc «> ilScDJifpHi ©t > y 

ts c tvcsttt? sigt? § s . sfc^tc^v^Brqjtt 

i£JS©*i££ H D T VCDfflffiTf SfiTf i* 5 o ffi8¥lfeKg 

raw* 702ct?)i£<^»3, mm<Dtinmm<Dig.M@Lm.& 

m«MW&7 0 4 a©M^TW^7 15,71 6Tli7> 
^«!>}B|qHt©*iafc»iiKa6BO»fi*»NTS CTV 
©S(iT*W£T-£S. 
[0 2 3 0] £T, frt£*>Wli<D&i>**m&a!>*m* 

^•ffiteaisctt^fc: <t t> j£ wy-— tr* »j t©h d t v 

flcSS^iet&S. ^©Hf^lc^T*, *»i»©^*i 

£U«I©HDT VS©<6Hfcfc«-rs 

feNT SC T V©SffiT-S«a*5§(tT- §2>tztt>, V— tT 
y T©^JigB^rtJ(3M'>-r 5 i: V> -5 5 . 

[0 2 3 1 ] 5 ) ^Ste^a 5 lt*ftW*V&rp%im 

o$ 5 a s Kttfcm^tzmtwmmm-e&zm 5 7 » 

*SS^J 5 © 4fit©V S B - A S KM^S-^BBgHfc^ 
b, 4o©If^7 2h 7 2 2, 7 2 3, 7 24Sfe 
o„ 126 8 (a) i±8{0l©VSB{l^©C o n s t e 1 
lationSSt. 4fi©±§"n 2 b i t <D=r— 8 
A©*& 4 b i t ©5 s -* S 1 WffiXyk Z> Z £ ifiX & 
So 4VSB0i^ fs*^7 2 1, 7 2 2, 7 2 3, 
7 2 4%mz.li£0 0, 0 1, 10, 1 1 tCttlSS-eSd 

[0 2 3 2] *SgW£«fcS^«£2i£fi : -5fc«>fc:, 0 5 
8© 4 1 e ve lVSBf©4 1 eve lASKfflg^ 

^aEMBUcw-r^dc e*^7 2 1, 722^10© 
^-7-ost)^i©ff^i¥7 2 5t\,xm\ 

^7 2 3, 7 2 4S9JO^X *2©fi^»7 2 
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6i:^«t-i>o * U-C2o©ffl|-g-iSiWCD|HlOlHHB**ia 

mvm^&vmmx. -o&vm^&i 2 \, 

7 2 2©KH^Lfct-5i:fs^7 2 3, 7 2 4©Hlffi 
fcfc|I]bLT-&V , >* s , {=^7 2 2 t(S^7 2'3©JHPH 
Lo«iL«fct)^*<^-rSo 
[0 2 3 3] -98 9 Lb> L 

feS. fe£b^;*^A©|^fcJ:oT^fl i -*>l&Sfc:«fc 

10 ICDVSB©^, 06 8 (a) (b) ©io^Con 
stellat ionfc-teSo 

[0 2 3 4] -flti59 (a) ©«t^i;2o©H^ 
SCSBl^-^ajDi© 1 b i t ©5 s — 4 
Ct#T-§5. M«flO^P7 2 5S0, MS2 
©ff^P7 2 6 £ 1 9t 1 t 1 -*^© 1 

bit®f|f#Sit-f5. ^zm2^— *?UD 2 ©1 

b i t ©e-5ft*e^»©(*i© 2o©f=^pfc*rj5&$ 

. fi..iia>JMJbLg) 0 : g SiEg&Z 21 .^.7 
2 3 *-D-i= 0 £ b, -flrVAW 2 2, 7 2 4£D 2 = 1 h 
20 ^W£Sfl2^-*3ajD 2 ©^-*£;i£«T-££e C©« 
2 b i t/~> >#)l, £ & 5 „ 
[0 2 3 5] ^©«fc-5C(s^^Ee-rs^i;fc«t 5, 

ttf£*©«IHI»e*jSUEra;4:*to»)tt«:VN. bfrb, c 
g55;v^^fc:*5^Tt)*«W&fflv\sci:K:«t»)m2v i 

30 126 0©4VSB-ASK©M9j^iBBia©«t^K:^-e 

{Ci 5, ^«<i^jjSl««7 21a722a, 723 a, 
7 2 4 a©jEV%«HC^ij>^^K:^«!c-r s. C©J; 

«tSM^7 2 1 h©^7 2 2©ES'K\ X^-f^l' 
^ 4 tC i 5 7 2 3 i:©-^^ 7 2 4 ©ES'JtfH b 

<*:5o -?&t)m2T-*mi>z(D^^-v-hifiim 

(C^<^S. bfrbHfre.BJ? 5t«^7 2 
1, 7 2 2 ©401/— 7ti^7 2 3 , 7 2 4®^- 
40 7"i:©EaittSST?feS. o*t)JBl©e*jSi87 2 5 
fc*2©«^jj!i»7 2 6 i:©E»WeS*. ZOtztb, 

m i t'-^jud ,ttfiv^7 - bTB^-eg s c h 

[0 2 3 6] CdbT 2-3<Dmm<D7 : —?P}D 1 £D 2 -& 

. SVJfeW-ettSB 1 ^-^?>JD , t » 2 ^iJD 2 ©ffi^*s C / 
N©Mv^«ffiS'O f %^'r-li^ 1 t^-^^JD ,©^tf B£ 
$ n ?. ^ttSe^Tf * 5 i: v ^ o 5 . 

[0 2 3 7] 061 ItmmWtl 4 1 ®7D 7^1TAA 
50 357 4 ZtiniT—SmXtlSn 4 3^^2^-^?iJA 
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tlUl 4 4#S>#S/££ftS. #3m9&£.&6 4*5>©88 

&A*e^C J: DSUHS7 4 6 C*v>TfirtJ*WS*u 
06 2 (a) ©<fc-5&4ffifcb< &8{«©ASK{i*i: 
#3. 4 ASK£)L<tt8 ASKM^ii, $e>ic;t>F 
/I* 7 -f 7 4 7£<fc & *f*$MPg;*ft, 06 2 (b) 
©J;?icCarrier^bSgbfeSide Ba 
nd£&oVestigial Side Bandog D V S Bfl*© A 
SKfs9^& 5^35 7 4 8*»£li«jSftS. 

[0238] ccTf7-f < n/^*aaufc«©m*«E^t: 

OVnTkE^So 0 6 2(a){;£ASK^IS<I*©Jie8$St# 

3„ c ©{!■*?£ 7 7 4 lony ;v#m 

6 2(b)©i£{«s*7 4 9©«tol:H'J7iM'>b 

*ne>ftT<^£<, 06 0©ASK{i*&^fc2b i t/-> 
>^T-Sl.i) s VSB^ffl^5i:4VSBt8VS 
BttlBj— fflSdBtfMfr? 1 6 QAM, 3 2 QAM© 4 b i 
t/-»*KZ)5b i t/S>>#;i«^-rsti«BM# 

[0 23 9] &£06 3©^n^^0-r-^-rvSBS{l 
«7 5 1 T*fiSfe±©7'>7 i ^-3 2 afgltfeittiAiJ 
gB7 5 2£HIT, ^+>*;i/31tR£.fc>) Iff** i.qlg#g 
*Sg§7 5 4A>t,©if^ *g^H7 5 3 tZ&^Tm.-&2 

ft, &^Mmmi)c$imtftiz>o &ti**s7 5 5t 

h&t> 4 V S B ©±§-£-tt 4 levelCSlicer, 
8VSBC1M8 level©Slice r£&o^ 
SUS4«7 5 TCiOSgl^r-^JD^^^-^J 
D a #ff££ftfgl^-*5!ltii;>3g|5 7 5 8 k.&2^-tr 

[0 2 4 0] &C£©»©llli:g«ll£fl§^TTVflK- 
£i££t§-&£a&B,§-rs 0 H6 4fcm*4B*j£@«l7 7 4 
®7D-^iffc5. HDTVe*«EO?ft*P«tflETV© 
^f±35 1 Bifft ^ > 3 — 4 0 1©A*>SB4 0 3tCA*> 
\,.V7rt> 4 fr*—&DWk<D&M®Vi4 04C 
£9, H,_V L) H L V„, H„V L , H H H„^©«^TVfs 
^fc^TVff^iC^-gt^ftS,, C©P3^{ilUE0a3T- 

03 0 4fflv^TSiB^u^:©■r•Puv^i^B^^i«BS^-?>„ # 

^2ft£TV{f^fcfcffiS§SIS4 0 5lZ$5^Ts MPEG*? 
atfcffl^"CRF*fls3ft4, i&tffi<S{±A£g|5 4 0 3lC;fc 

^■cosisft*. e&§2 ftfc 4 o©ia^— ^ {±-&^§§ 

7 7 1 (CioTSU^-^JDii:^^— *5UD 2 ©2 
o©^-*?di:&3„ -©^•S'Hi.Vr.e^^ D{£^© 
HSMi^ttiS 1 ^-*?"J£lt£ftS, &<!*»© 7 4 1 © 
^ 1 7=-* JU A*rSS 7 4 3tI2 5 s -* ?'JA7JSB 7 4 4 
CAA$ftfittl«HSStfx VSB*OASKKi:6 
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[0 24 1] CCr^^^TVUOTVgfa^© 

bfcl»iWTVSflWI7 8 l©ip©S{»^7 5 1© 
A*aS7 5 2CA*^^ t&£«i§Sl57 6 0£,fc»)g{I 

^^ai-sffis©^* >*;i>©{s-5-#3iJS;*ft«iis£ 

:F-*?'JtB*;Sl5 7 5 8 i:i2r-^5iJiliM7 5 9*5. 

aasft*. mis^mwunteztzisbm < = d*, d 2 © 

10 ^tt#ffltg& 7 7 6 £ A;b £ ft3 o D i«^li^JiS 7 7 
7Ci?)^8l$ftH L V I .jBE«i^H:miA*g|J5 2 1(3 
A£;*ft&. -ffe^ii^fi£ii7 7 8ti!)D a e^i:-&ja 
$tlB2A^5 3 1 fcAfcSil*. ^2jB^3-y 
£43^Tg 1 A;b£B 5 2 1 CA-ofcH,.V,JEtt<I*HU 

m i 5 2 3 t«t *) h l v mzw &2tm&.&f$. 

SP5 4 8 fcBBJt*aEJIlHl»7 7 9fCj£5>ft£. ^c©T 
V«-Sf#HDTV{f^©t§l§i\ H L V L ff^{±'7-1' K©N 
TSC{t*£&5, ^©{s^NTSCfs*©^, M 
P E G 1 © <fc o & N T S C <fc 5 S{£* s {£^<£g?&S T V 
20 ff-SfC&So 

[0 2 4 2] i©»iflBTftt7C©l!Mfte**HDTVe^- 

fciassuxv^fcik HuVji^ti? -i pnt s c©t 

Vift*5. TV©ffli®T7,-<* Mfc#l 6 : 9 Trifc 
fttfl 6 : 9®ESfflJt*©**liWJ»7 8 O^bTSfc 
&&±/4 2 6 i: bT£B*7-rS„ &u Tvojaar^^. 
<7Mb#4 : 3T-fcft«, ni9J£*£Sl]B7 7 9lC«fc 
H6: 9*5.4 : 3©Bj®77,^ hJ±©U-*— ;tW 
77ff£5S;*1M K^*;W&SCCXJEbTHWri»7 8 Oft 

^ bTBft^m^ 4 2 5 i: urm^-r s. 
30 [0 2 4 3] — m,2"r—*m\&±}m 5 9*e>©« 

2 7 s -^JUD 2 ttx «-«aJ7 7 6©-&jSag7 7 8C*^ 
T#l*»7 7 7 013* fc-frjaSfU m2ifl«^-y© 
^2A^SB5 3 1 CAA^ ^M@E»5 3 1 t«t t> H 

ft, ff^ftT7C©H L V„, HhV,., H„VJf*i:5& 
So ^ft5>©{I^{CH L V L {f*5An^., HJ^-^SESB 5 4 
8tA*»?ft, -&J5g^ftT lo©HDTVf=^i:>&?)tli 
^gB5 4 6<tt)ttS*$ft, tB^JoP7 8 0 S^UTHDT 
40 V©IMfte*4 2 7i:bTtfi*^ft2.. 

[0 2 4 4] d©tB^35 7 8 0(i^2T r -^?iJtB*;a5 7 
5 9©^2^-^?U©M*?)*^^S !?^^P95 7 8 2 

f^»*-frfe»), |5]^$:@a$-B-fc'3^©vX^A©3> 
[0 2 4 5] ttlCDi^CLT, PggSM^©^, § 
50 TV^tfiSv^ataiC^UTttx ^l7 ; -^?iji:^27 : 
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T KliNTSCT V©S{4T- H-*fi* <fc 

[0 2 4 6] *t§6 6©TV§{§«I©:7D^0©.J; 
■5 tJB 1 t 1 -* JUtB*SB 7 6 8 1* I* £ §{1*8 7 5 1©i 
fg^^h^-Si: §{s*&fcfc|g 2f-^^.tVHDTVI 

•ps*. mmro-y-it 03 i-c-uiB^ufe^iii«- 

^n— *"4 2 1 £fl§VMft,«J;Uo uCl^NTS CTV 
©SteOWtft36s»6.n4. HDTVOBflinffcfcWBfcg 
A T- & * v > ifi smm © ^ x h fcfc * rf3 c $ < & * . ft o T 

[0 2 4 7]jfei5\ 06 6izm-r^iz^^^>yj^ 
Wtfe4VSB, 8 VSBft^SrSfi-T*^^ 4VS 

^X^^>yp—5 0 2©f£©D escramblef 
— 5 0 2 c©S-«f £D escrambl etf 
M-&gg5 0 2 bCi •JHB'&U -It LTV> &*§-&©£> D 
escramble £PPBrTS 3 £tc <fc »9#^©;^ -5 

Z> o 

[0 2 4 8] 06 7©<fc 5 tPSK{I-*f£ 

mn-rswrn^gfttsih v s B«*f£3if3-r£Jife±;te 

if£\ !S7>rt3 2 LfcPSKfg*fcfc|gjS 
§§7 8 7*»&©«^i:ja^S7 8 6tC;fcOTiai§r£tu 
<SV*H^fc*iJlSftTV5fc«*l7 8 1 ©A*SJ3 4£ 
A±>£*U 06 3T*l&B.BLfcig-£rS§7 5 3 £ Ail 2*1. 
So *MTVS5^©#^©^-V>^;b©(g,^Jl^?St^ 
t$tifePSK, t>b<fctQAMfa^fct«SagB3 5td«t 
tJ^-^ajD^ D 2 #«f3£ft, ^-SlniJ 7 8 8 & LT 
^2W6x>3-^4 2 2K:J:5, Ei&d^i: LT?I£ 
£*U tB*/SI3 7 8 0 «fc 5iii*$n5. — 3fiN «Ltffl©T 
3 2 atc«t D g©SHfc^*;W|fe±tti£i:7':*- 

d ^oaa, xts^ 752 tx*»2fL0 6 3 xmm 
iumtRzti. tft«six, ««©*©'«— */*>k«^ 

«m©t^- n ^ t vaai £§<t -r ss-sttBUfcangis 7 

8 0 J: aniens. 06 7©8&&£i:£i:i&^§7 5 
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3ifimam.mtm±&.mx^mx-^^,o *fe*2n«7* 

3-^4 2 2 *»fflT-Si.o X, ^^^^Jfe^SStA 
SKgf^ffllNt^ AMfMI©fc«>lt*07»^ny 

tmtmmcomkis 755^lpf756 ^©gfinns 

[0 2 4 9] *SE0iJT-{i4fii©ASK«^§2o 
(DtfJV— Di, D 2 ©2Jf©=§ 1 b i t ©#4S 

10 e&£fTofe. L*>U 06 8 (a) (b) ©8VSB 
(§-§•© Constellatio n§C^t, 8 fi© A 
SK{f^fo£ Hleve 1 -VSBfcffl^ShD^ 
D 2s Ds© 31®^ 1 b i t ©^3 b i t / s y mb 
o l©^fifiej££fT^i:#T-§£ o 06 8 (a) t 
f^i^i:, £1*1 b i t i©^©o(t^§S£B^1-?, 
i:, D*m^<?>m^&t&m^& 7 2 1 a 7 2 1 b, 7 
22ai:7 2 2 b, 7 2 3 a £: 7 2 3 b, 7 2 4 a £ 7 

20 i:7 2 2 N ifM7 2 3t7 2 4®2tt©l bit 
T-feS. DaW-^-^tt^g^ffiP? 2 5 £ 7 2 6©2 
I© 1 b i t So C©%£\ 05 7©4o©(g^ 
^72U 7 2 2, 7 2 3. 7 2 4 £&2 r©{f^j&7 
21ai:721b, 7 2 2 ai:7 2 2 b, 7 2 3 a i: 7 
23b, 7 2 4ai7 2 4b}:MU ^-7ffli 
©g§f5t^SS-r C htA?)i*3 )f ©#«ej£#qlf££ft 
So HUKE©ctd^L = Lo(c-rsci:^T*SSo 
[0 2 5 0] C©3Jl©#fBSea£S';*7 1 A£;g^T3 
^©t^JI/HD T V©B*^e3@IS:ff a 3 tttHJE^J 

30 3 i:IQK«4TaftBlibfct>©TfiM^©Bbv^rett»* 
"f £>. 

[0 2 5 1] iCT', 0 6 8«©VSBti5TVS[l 

&4 VSBJ;t)«^ 0 U*>l^EiH©HDTV;8ti££fi : 

<ASfc«>, X7-I/- hfcTfcffct)* *fe*?#|fgJlS 
© T VttStf mffi ft S h v> o z . 

[0 2 5 2] ^Ct*4VSBi;8VSBi;l 6VSB© 
40 ^{COVATttScUft^^^?.., NTSC^PAL© 

&i'5HNTSC©»^-6MHz©flFaiH|R*«fe»)«j5 
MHz©HKB<Jfte^^fF2ti2, 0 4VSB©i 
^ «SaBt«ffl»s(stt 4 b i t/Hz-CSSfcfe, MM 
zx4=20Mbp sffl^— ^S3lgSA s ^ 
So — 3fif, 7 r ^^;i/HDTV{i^-©fe^tCi±'J>ft< fct, 
15Mbps~18Mbps!MT'fe5. C©f;ft s 4 
-VSBT•(±7 ; -^g:StC5^^1SA s ftV^fe4?), 016 9© 
tfc«0 IC «t o ^ m *) iSsEW^CD tc »© JtftK ^ H D 
50 TVC^Reit©! 0~2 0 % Lfr iitl&^o 
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[0253]&C8-VSB ©«•&, ««ft*Jffl»*tt 
6 b it/HZt?fei>fe»5MH z x6=30Mbps 
©5*-* btli. ±Kfi©«t^tc:HDTV® 

fOdtre 1 5 ~ 1 8 MH z i6>5T-$) 3 8 V S B 
^JSffli^ SI 1 6 9 t^s-T i?t:HDT V©^© 
HHfcS£M© 5 0 %6l±©tiHR«£» *) PiEOW*tffl 
V-vSilittfT-SSo tot, (BH^-^V-hOHDT 
Vr^ ;Wa* * 6 M H z tWWfrCJkbJKfrr S ^ -5 

^fcttifflt-tSfcio, 01 6 1©^7 — b*— ^ 10 
8 0 54:8 0 6fc:jjvr«fc-5fc* e3S*©HI t C/N«t 
;*}bT, fJIE©Code Gain£l§<b£:T 

CM- 8 VSBW17- ITIE^©^7 — 1^— b*^ 
5— ITiE©Code G a i n©{gO 4 VSBiOfi< 
*£oT> H i gh coda gaint-i7- 
j?fftSil&8 VSB©##4VSB«fc*), TVJfe_btt 

tt*t8VSB©##«&WIEiaB©*:fcfc-.fciK §ft 
^©0&#£t>^£&&£o&* s fc?>o bicbVSB • 

AM^H^tCJt^T, 7C^S{f«©E qualize 
rCHK^KA^rtiiC/J^V^ £fflfc©P *> ITIE[I1E§£ 
jtinbTfc, ^(W)iaB«>ltt8VSB36r*©*#3 2 
QAM3SSCJCJt^T**<*6«:V^ ft-oX, 8VSB 
^SiCiD, it- t:^3i>J7A s JA<, ^©[3SSffi«© 

mw&r ^MDTv sit S o 

[0 2 5 4] *#fl?ja;»»)aT3E6-3S;©«kl/-C 

'&<Dmffm5mx'®m-tz>&. 08 4 j ?>*be^i6© 

0131, 0137, 11156, 0157 ©2§£{f *S© 
7*D>^I©ECC7 44 a}:Trellis E n c 30 
oder7 4 4 b£/BV>, 06 1 XWIW bfc 4 V S B, 
8 V SB, 1 6 VSB©VSB©gfl£B7 4 9 £fl3Wt 

ana-r*. gflwi«fcbTtt, 06 3*m^xm.w^tz 

V S B©«pgP 7 6 0 *m^X 4 V S B 4) b < fcfc 8 V S 
Bfcb<fc£l 6 VSB{f^iP?>4, 8, 161©lev 
el s 1 i c e r 7 5 7 5f i'^il'f-^^Bi 

b, mt<'&<ommmbmx-wtwt2>ms 4, msme 

©0 131, 0137, 0156, 0157©Trel 
lis D e c od e r 7 5 9 b i;EC C Decod 
er7 5 9 afc«fc!K K&ffiESb&S^ Hrtfe^=»-* 40 
4 0 2ffl»ffftgiCi!), f^i'MDTVlfSS 

[0255] ECC Encoder744 att^JE0!l 
6T-iiB^-r501 6 0 (a) , (b) fCm-r.fco£, R 
eed solomon Encoder744 ji:I 
nterleaver7 44kW\ ECC Dec 
o d e r 7 5 9 afcteD elnterleaver75 
9ki;Reed solomon Decoder75 
9 j fcflV^o m<DmMmX&^fz£?lZ Interl 
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[O 2 5 6]0128 (a) (b) (c) (d) (e) 
(f) CitTrellis encoderOTt 
I.Ci:tJ;!)$^tcCode G a i n£±»f 1.1 1& 
a? — I/— h*nF#3. 8VSBOtBH172 
i:^ti^CRatio2/3©Trellis en 
coder744b, d e c o d e r 7 5 9 bifi&mx 

[0257] mmmxits ±tHwis©5 ff s>*;i'TVfe 
zmzm^xwiwistzo fbjis!©*^ mm 
tottwimifiX'gzifi, m&zm®& j p%.igmm(D®&# 
stttefc*&«K mmm'm^tt.zi* h©^T-s?£ b< 

*SS^J5©B!Stai^fcJ:-5^4 VSB^8 VS 

©TVfejSl^tfW 0137Sil5 7t^tJ:?fe, 
fflf^Mcnchtit), @SS©^#*TV©fi532l 
^^^A^Ha-TSo -€bT, lPSbfc©Pg-r-8VSB 

[0 2 5 8] £T, R±4VSBJ:8 VSBCo^T§& 
Wbfctf, 015 9 (a) ~ (d) X'itl 6 VSBfc3 
2VSBt:^^tlW5. 015 9 (a) H16VS 
B©Constellatio n£^-T„ 015 9 

(b) tt20®efja<D^;i'-77 2 2 a~7 2 2 hC 
:/<bb, 8o©fl^iSi:^-rc fcti 8 V 
SBi:bT&X.?.fc»2g©PfJiMe^* s IIS1-^. - 
©l&Time Division Maltiple 

a-TSc fib Z(DttX-\*&*y : -*V-Y&2/3 
Cftl,, il57 (c) tt?f,i:4o©^-77 2 3 
a~7 2 3dtU 4 V SB £ bt©0 £C 1 Jf 

PtJf* s lf^.5o C©^-n-fe, T ime Divisio 
n Maltiple xfH^S5t: 4 V S Bff 

xi>s m^-t^-h&T&z&mmmfcm&^m-r 
*. w±fc.t!K 3ji©pgjisvsB#*m^^o 

[0 2 5 9] 3©5SCJ;^ 16VSB©C/N#*g 
<^f:H8VSB, fclXti^VSBOT*-***!!* 

(d) ©<t-5C 1 6 VSB©d^£2fgC-rsc:£:fc: 
3 2 VSBtfeSlTfSS.. «*1 6 VSBfflgl 

£te*bfc^«-&, ;©^t,tt), sgy*^*.^* 5 

5 b i t/s ymb o KDr— btlZ 
[0 2 6 0] Zix£X'm^tzZ£Z$.izS!>2>t, 016 

1 ©vs Bf t «©7d v ^ac^tf lata 1 6 2 
©v sB^i«ffl7"n •» ^ m^-f~mmwt(om^.t & 

So 

[0 2 6 1] iC4-VSBJ: 8-VSB£fflV>TS£BJ3 
b£#, 0159(a) (b) (c) ©i3S16VS 
BZmKXfc&t&Zil'bX'gZ. 1 6 VSB©t§-£fcfc 
ife±gti££fi ; d*§"o 6MHz©W, 40Mbps© 
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yZ-ZV— Hi, MPEGit&Sffl^i^l5~18 
Mb ps 

116 9t:^tJ;^t:Redundanc y : R 16 
= 1 0 0%W±i:;&»K lftV^uofi^^MDT 
V*fi»iJ-*tttJt««*«**<*:t»t-8fClal»*«««l 
{O&se^TN 8 VSBCttLT3bm#'J>&^„ -fbt 
2^^>^;i/©HDTV©flLhSfii$:1-St{i 1 6 VS 
BT*S)St5T:ffiK{i4 VSBiilHjUT- 1 ObgJSbiPt 

It— ¥?.^>)T&m<-&Z>o jiuji£©«fcd£4-V 
SBTttRedund anc y : R 4 = 1 0~2 0%T* 
3fc8-fcx.^ — UiE* s T-§*VNfe«)1t— f .X^D T£j£< 
01 6 9±»e>Wt>frt£&olz, 8-VSB© 
Redundancy : R 8 = 5 0 %T:^%ti.^-=7 — IT 
IE??^fb#-e£&„ ^-|TIE©[iea«8l-k;*(3:ifA£ 

D 8 M H z iQllMt«reff3Jfcttg) . 
fe-fcTii; 116 9 8 Leve 1 

-VSB^S^^^fefJSig^VSB^^^T-fei. 20 

[0 2 6 2] £THJ6#l3T-«:0 3 0© J: -5 fcBMfc:c> 
n— **4 0 1 ^ri^Lfe* 5 , i3 0©7D-^ilt 0 

^40 ltt1f^t> K:M;i/*«©BMt©4M«Hltt4 0 

4, 40 4 a*2t?t»^„ ctie>*^-«ISP7 9 4 fc-TS 
07 0©#8ia5©:/D s^Bfcjjv*-. «td(3lo© 

#8ft[e]g§{c{l^£B##i'JT- 2 iltc 4: c «fc D 0BS£)ty 

4 0 3*>e,©HDTV^-^-HDTV0»iifli 

mmmmm&i 9 5 1 £ ^ts&ff^^nr^fst 

@]g§4 0 4 t«t») s H„V„-H, H„V L -H, H L V„- 
H, H,.V 1 .+ l©4oO^I:^(tfetl5. C©*§£\ 
X-f 7 6 5, 7 6 5 a, 7 6 5 b, 7 6 5 cfc£l© 
&B£ifc!3, JEE»»4 0 5fc % H H V„-H\ H„V l - 
H, H L V„-H©3o©{s^£tfi;£j-r5o Li)>U H L 
Vi_-H©m^tt^^ '^7 6 5 c©i±S±/ 1 *>£>BSHtt 
^S[5]gS7 9 5©A*2^A*U, g§ 2 >) 

i^^iij»a©ffl*^iHic««iiBS4 o 4 {cise-n^-giMt 40 

31£*lH„V„, H„V L , HuVh, H^Vx.© 4 -?©{&#£ 

5, 765 a, 765 b, 7 6 5 c fcifcB*; 2 ©ffiBfc£ 
frSfc©, 4 o©j5fc&ttEEI§S 4 0 5^1?>tll.. C© 
id (CUTS 7 0©«j«%4:»)^W«l3l^-sci:t J; 
t> #J8!!g§#8iMT- § 5 i: ^ d & . 

[0 2 6 3] &fc£©«fc5&3Jl©»»l»©Hffcej3&fc 
5 &»MHffllc&£afi0!l 3 ©EI 3 3 © yu v z mr-m 
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tt»5fc©©H WBfS©£J5K»5 6 6#2o3q£-T£;r 

[0 2 6 4] C*l&07 2 ©<fc 5 Si: 07 0 

©^•@BSoa-&fcRI«C LT 1 -D(D&f$,!g-Z-mmT'£ 
•So 07 2 ^gftB^irSi:, 5o©^7f, 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5dJc«fct), **\ *-T2> 
^l£:fc^T, *4 3^7 6 5, 7 6 5 a, 7 6 5 b, 
7 6 5 cCAMl^OftiS, -fZts miWMtti 
5 2 2, Sg2{$JIS|55 2 2 a, |g 3 {EfJftSB 5 2 2b, I 
4»ftSP5 2 2 cA>e,^H L V L> H L V„, H„V,_, H 
hV h ©«^#, Ts-i yf^bT^fi^5 5 6©»je-r 

s»A*gptcA*$n, ^lamsntioowjiiffc 

CCDBWfee-^tt^-f ^7 6 5 dCB&ftttWjl 
«k DtttfjUBtf:*^ 6 5 c ©A* 2 tcjg 

Hi.Vi.-HJ5K^-©O^T-$)2). ifc©*'-!' 3; >^2f:::fc^ 
T, ^9f7 6 5, 7 6 5 a, 76.5b, 7 6 5 cli 
AjtJ-2.C-jaMfo^-.Cl3-L..T.,-^gt±HHVH-JI _a„„ 
Vl-B, H^Vh-H-^ LTH L V L -Hm^* s -&fiKS5 

5 6 t»€>*u •^fifciaa^ixT i ^>©w^«^*sf#?>n 

S» C©lftisi<l^fcfc;W f^7 6 5d©m*>2,fc££B*; 
SB 5 5 4*>e>tiJ2>2ix£o 
[0 2 6 5] C©i?(CLT N 3J|®ltt«£!2KS&3@ 
1"4»£l$4MfilJflaifc:J: 5 2>5r©-&J5£ii^ 1 ^rCIMt 

[0 2 6 6] $T,C©^S;(±, ^-T^'T 2. >V1 CiJVN 
TH„V„, H„V l , H l V„, H L V L fs^^A^7^-y-, H 

L v L -H{g^£-&6££-y-s 0 -^©^, m s.>yi tm 

(DmrSf-l 2:>y2t^^V^T, H„V H -H, HhV l - 
H, H L V„-Ht±8B©H L V L -H{a-^^A^^-i-, « 

So 

[0267] fcU AA Ufc«*©±IS««- 

©^-f 5 >^©je^tf3loTV^t)K1fibTV.S@^H: 
«HBWC^«-f y^-7 6 5, 7 6 5 a, 7 6 

5 b, 7 6 5.e£y*yfcl8!tt¥*U B#P^fS5PISt- 
SCii^St^So b^biimm©3i<f 11^*0 7 3 

T^fa-rs - t IZ X >), SffWi|CB#P^W^fiI5]E§*s^ 
^A^feSo 

[0 2 6 8] 073 ©B#^i2B0©D 1 (±36«e^©»5 
l^-^^JD 1 £^b, ^-f 3: ^^^lO^cfitlD^-V 
>^;K-H l V l , H l V„, HhV!., H„V„fs^^^»3, 
^-f 5 >^2©ffiF^^D 2f+>*WHLV„-H, H 
hVu-H, H„V„— HS2IS®-&©fs^©RFF^iBg$^ 
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[0 26 9] &ts6«©ws»©R##^. ;:ft£>© 

»*MiW 2>*ffiCoi,^I^I,. 0 7 4 ( b )&jg«<s 
f©f-^8 10, 8 10a, 8 10b, 8 10c©^ 

mmmm&m-?* zcDmiz^t. ^— ^©RBcsy^— 

^811, 810a, 811b, 8 1 1 c £j£{f ^"?>o 

-rsi^ gi$£i-3£ffi^-*ttF^i$c£5>ft"t<& 

2M&^>^—¥4: 2 2(±t ; -^?iJD 1 &m 1 AijgB5 
2 1 £:*-r y^8 1 2£^bT&^fc{$*gB5 0 3 CX 
*j-f S. mtt* 5 s -* 8 1 0 {DAtf&T'&lZm?-* 10 
8 1 l©B§ffl^£<fft5!t3I£fi : <<\ t^— * 8 1 0©®g 
^T&, ftCr-i' 8 1 0 a^AMS-tt*?.. Z 

[0 2 7 0] HI7 5&nDTV*mm?Z>Wi'&<Dm3m 
lif$5. ^Jx.{i»^Sffl©^l^^>^^©NTS 

c^t:*i^-rsH L v 1 .ffi^^H 1 .Vi. (i) t-rzt, 
Kg-rs. si i^^ >^;i/©HDTvf^D^K:ta^-r 20 

5H L V„, HhV l , H„V H {i^ttD 2{f^ffl^-^ 8 2 
la, 821b, 821 c©IICEIt5, 1"Si:M§ 

1 5-* l^l/©^©-^-* ©r^CH;Sy©T V#«©« 
^T-fe-SSU^— ^ 8 2 2, 822a, 822b, 822 

c ifi^-t ztztb, z (omm * c^ftSB© wsiaatf 

fgh^So i -5 L-T 1 o©f^ftgB7?^T©fi£'0$ri!!l!St: 
£©^tt{$Si§©^#M^i§^CMfl3T-t 

[0 27 1] 07 6©<fc? CD Hl^Cs 5 s —* 

8 2 1, 8 2 1 a, 82 1b, 8 2 1 c £ESLT 30 
«©^A s »^.tl5o 3im©4PSK-?»4 ASK©*? 

So 

[0 27 2] 077tt, #|;tfcfNTSC£:HDTVi:i6 
fg&JKHDTVfcb<tt, (SitSNTSCfcNTSC 
hHDTV©<fc-5&3 Jf ©Bfc&SrlfclStfJ C 2 Jf ©Pg)f € 

WgNTSCfcNTSCtHDTVffl 
3JP©B£«£;ft>rrSi§^D lfl-SfCttiSgfttiNTSC 
{i^Cffli5l-&H 1 .V I .{f^#5 r -* 8 2 1 ClEB^ftT 40 
^5. X, NTSC©^ifT-fe2.H,.VH ) H„V L , 
H„V„©M^©ifttr-^ 8 2 1a, 821b, 8 

2 1 cC^BCiSg^ftT^S. hd Tv&frmm^-c 
^SHuVh-H, H„V l -H, H„V„-HifliT-!5' 
8 2 3, 8 2 3 a, 8 2 3 bCBB£ftT V">S. 

[0 2 7 3] rct-^ 01 5 6-$>lll 7 0©7o-/^ 

ic^ti^t, mmm 2 T-i&BHbfc^-fTiH^© 

MS'KbC £ S ftSISJ&l'gJf £££ 4VSB J p8VSB J p 
1 6 VSBtjgJtabTOSo MfrWfClttHi.Dx.ttD 1 m 
^f©i£©Di-:i5-i'>*;i'£^TV , >So Dwft^^ 50 
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fr&mmm 2 r-i&^fe «t 5 c d x- 2 5-* >*;i/<t *) xft 

tIIIE^©i«V^t)ITiE*S;S8fflbTVNSo D,-> 
5-* >*MtD i-z^V >*;i/Cifc^T:rElljgttiSV'># 
B£^©:c5-U— btt<£V^«>, ffe©^-* 8 2 1 

a, 82 1b, 82 1ct!)C/Nffl©fi^ftt:^ 
TfeS4t-5l)o c©fe#>7>^2p6>»v\tfe:iaK>gi!; 

Jp©Ifirt^©§<i^©I^ii^C:}3^T 
NTSCTV©p° Q {4T-SiSsa^ll^-rSCi:A s T-#S. ft 
S60!l 2 f i^t:i7-l/- b ©«.^T- 

D a «^©*©D 1 - l 5 1 -\'>*.'i'Cfc£>5 s -* 82 IB: 
D,- 2 f t>*;i/tfe5ft©r-^8 2 1 a, 82 1 

b, 82ico;t) geasscsK, MS!Mb£ftT:fc?> 

D 2 ©PgJf tt^SiftPgJf fcv^. C©^5-fTIEEHf F«a 
i£l8f ©^S'Mb pg«*3Sttii^«:^Jl«S i: v**. 

[0274] i> z m^(Dm&^!iZMmmzT>*m^ 

/NfitW-S&V^eifefrett, HuV^^OlE?), <£ 

#C{£V^{S^T-tt*Q*-rH L V„, H„Vx., H„V„# 
ff££fts NTSCf^S4f?5. ??.CC/NI 
©S^§©^-rttHi.Vi.tjD^THi.V„-H, H„V L 
-H, H H V„-H*>S^^tLSfc«>HDTV{i^«^ 
$ftS. caiT3o©»aitft-|S. C©*5S; 
£/l^SCi:CJ:*)0 5 3TiftB^ufcS{fBJtg^tt0 

9 o (Dgmmmmi&m^m? i9t2i*e, 3 n c&x 

[0 2 7 5] ^ 3ti7 8ffl7 7©IKflSt©S^© 
mSB^n-yc^D^^H^^-To l*St)Ctti7 
2©^D-y^H^^>D 3 1 f-9©^3X*gi5 5 5 1 £«<^ 
fcPEEtT07 4 (a) ©^P V ^0©«fiK^llD^fc«lfiK 

[0 2 7 6] mi**WM?Z>h*4 5 >y l^CiJV^TA 
£95 5 2 1 i!3D HS^^A^S 30iDD2<|§ 
^X^J^nSo HuVH^Og-Bg^-tt^P^WiC^-ffli^nT 
<^Sfe«>;ift£>tt*-< ->^8 1 2 tJ:>)ffSa55 0 3C 
S»;,3ffi5:bT^^ti,i>. c©)ii)¥^ia7 7CHFIEI 
mzm^-zmw-tZo *-r>^i^+>^;v©H 1 .Vi.© 
Esea^^w ssp 5 o 3txt)s ftmmmztiz* 
^i?- j *'>^;i'©Hi.v„, H„v L) H H v„^s5a.a$ 

ft, X^f -?f812 a^bt, -&fi£fl5 5 6©R)t5£© 
A^gCtCXiJ^ftv -&)5£5!tS$ft> S"f H l Vl- His^j 
^-g-fig^ftSo ^©fi-^tt^.'r 6 5 a©{fc>jl*> 
^^-f f^7 6 5©X2>2 CAiJ^ti, -&fiS^I5 5 6© 
Hi. ViAtfStf t X*» $ ft S o 

[0277] *(c^-f s. >?2izis^x, mi icDrnm 

EIItfto;oiCD2I^©H 1 .V H -H, H„V L - 
H, HHVH-Hff^^X^^ftffftgPS 0 3(Ci5#fi 
^ft. X^f7f8 12 a^^bT#{S^^^5 5 6 
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©m£©A*i£A:*j£*u £jEda&a3ftHDTve^# 

ItitlZtlZo ;r©HDTV{f^fcfc>W y^7 6 5 a©m 
:*/2 i!5ai*gP5 2 1 S^bTHDTVff-^tfiB^^n 

V>53Mlfis&3. mi 7ttfiPBE«HT?B:D 1, 

D 2fli^"© 2o©|8Pg£ffiV'*;fcA s s BuiE©D3e-^^ffl 
VA^i:, J«WtfueHDTV6iDA4o<Z)BJI©TVtta6 

[0 2 7 8] 179I4D1, D2, D 3 © 3 Jl©i$)31|fg 

0*»£>l!l§4»&«fc-5K:|5]— TVfv>* 
)MD&ffifrttM mtt) bfcv* <fc 3 fcEB IT <fc -5 „ 
X. H8 0ttH7 8©r/Dy*B-?ttEUfc£*S*ifc:* 
3A*95 2 1 a*4D*.fe»S*rc**. 07 9©«fH 

^-f «t 5 &fgiii;fc#tfi£T-g«gS# #}/£T- * S i: v> 5 8>* 

— — 

[0279] mm±. mn oribebisu S78©7 
d ? ? m t m$m s . c.©fc K>i£Bj{±«B&-r -s . 

X. H8 l©B3imEBH©J:-5fcD lflWC^T©©* 
SWlt5Ct*T-§5. -©S^s ^-^8 2 1 
8 2 2 © 2 0©^-# fet^— * 8 2 1a, 8 
12 b, 8 2 1 cCJt^T^5— UIE!t**S5«>T* 
So CI©fc#> N ffe©^— ^CJi^TPgJf #it5< &oT<^ 
S„ H5xE©«to^%S9<]lca:-ST-$)i.*silS9<J{cH:2 

s©p§ige3aii;'oioTv>2.. #ia^^>^;n©^ 

— * ©IB + > * ^ 2 ©JgiJ^— * ASJSX * *l 
07 9©l$|lBEB0^b2&JII* s f#'3fi-5. 

[0280] is l^niEio^ mmffotemm 

t 1 -^ 8 2 1, S'J^-* 8 2 2©gi£ 
try l/2 J $>l/3\z^£-?Z.h\z&*>, Z. 

3®i:>oiS. 

[0 28 1]i8 2 8u 08 lcomi^J:^^ 

■c kb b fein*?* 3 -y*: ibi b & e>mw z mm-? z . 

[0 2 8 2] «±©«k-5fc % 08 l©EMSEB0©<fc3 

j&sime^sjaHe-r s 1 0 8 2 © :/d y ^ ®© «t 0 c» 

5 0 3.^fiEig5 5 6(Dm**LftizmmZ-%?>£^o 
%}M&$>2>„ X> 4o©jS^A s ^Kfi?Jt:^fi|#tlTA* 
£*lSfciZ>, ^i5 5 60S 013 2®n*&J$aS5 
4 8©|*Ig)J©[llK7'D^^$:A*1-i.ia^^tCf&bT 
»l*£Mfc:«fctK ^<o#©:/Oy*£Bt#§iJT-#fflb 
0S&£«iB§-fS:ri:£T-t3o 
[0 28 3] fel±©«k-5 C UT«ipfc*J*T?S{g***q* 
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jEdt-rssfcv^awRii***. mmm 5 x-ti, as 
Kgf3£ffi^-ti!rf££gaBj§bfc*^ «#i5T-S£BjL;fe 
* < ©^ttttseanw 1 , 2, 3-ciiB^bfcPSK^QA 

[0 2 8 4] X, Ztl$.X'<D$mm&FSK£mfci>& 
tLZo 09*. tf* 08 3©et5£f 1, f 2, f 3, f 4 
©#fit©FSK£i|£fT-51§-^ HJte^J5©05 8©fS 

10 [0 2 8 5] 08 3fc#VvC«*»f 1 , f 2<Z>JBftft 
P8 4 1 £Dl=0i;;£*U mm&f 3, f 4©Ii 
»8 4 2$Dl=lktlt5. ^bT, f 1, f 3 
£D2=0, f 2, f 4£D2 = 1 t£itii:« it^ 
1"ot-5^ Dl, D2©#1 bit, W-2b i t ©PSJIS 

3C*UT, D1=0, D2= l#W£T-£, t = t4t 
43V^T ; I>= l©WS4t-|5. Cl-5 bTF S K©Pi/f 

20 3>e&a?T- § s „ mmm 3 , 4 , 5 -crib l fcs*^«^ 
©pgiiMosj^^ d © f s k <D&mm&2&&a*mK s 

[0 2 8 6] X> 08 4©ctdJ&> rD^^^t^JK 
^fB^S^B^^Bg©^^ 5 ^fflv>sci fc'&T ^ 

s. mmm5iiZASK<Dtztt)m5L&mm£.#T'% s. 

[0 2 8 7] 084 JilB^B (Re coder) 
M«l (Transmitter) tW^mm (Play 
e r) (Receiver) ©7D v^M^tf 

■to 

30 [0 2 8 8] 0 8 l&fWtmz&^T, i£{s*l 1 N 
§{t«54 3©H^0!l5©VSB-ASK^Ii^SC;AS5i{s 
*|l©2SeiHlBI5'a*l3««««ftl3«Ml*7 , >r8 5 
7at43tiP^, §(l«4 3fflSiiSS2 4aW^ff 
4if 7>78 5 7 btt^MSCfclci!), £<|b) 

b^fc^So *AT-tteii^e^^4ov^T{±ASK^i^ 

il^TVSB-ASKfJSfefi), VSB-ASKff 

[0 2 8 9] 0 8 4©f&#.£§ftl81-5i; N HDTVff 
(iVideo encoder40lT-EI$MS2 
40 o©^-^ic^-{j-^n, ^1^— *jajfcfcECC:t>:3— 
^7 4 3 aT?K5«F*ft**U * 27 s — *5UttE C C 7 

4 4 afMO^b^iim Trellis Enc 
oder744b£,fctK hb'U^-SMb^nT, VS 
B-ASKfflMo d u 1 a t o r 7 4 9CA5. Rec 
oder ©J©-&(i Offset Generator8 
56tif), Of f s e tm j %*bn%.tz±T-%m®$&8 

5 3 (Cot 78 5 5±tcgeg$n5. fi^lS 
B©Transmi tter l©^-&{40f f set 
Generator85 6 tot t» D C^7-b hSES: 

50 ASKIlf!:iI?1*TUp c onve r t e r 5 a 
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©4VSB, 8VSB, 1 6 VSBCDVSB-ASKff 
^{±T>^^-3 2bfc.fcDg«3iigeiS!»2 4a*g 
T, «fi§t8 5 2aCA*Sft3. 

[0 2 9 0] gB^«TJf3»Six*:ffi*e*ttll 
4^9F8 5 4 aT-R££ftTB£[aE§8 5 8 ftgtH 
t<aWS8 5 2b^j££ftS„ 

[0 2 9 1] 5 2 b'vJJjSn&e^ttfWJIS 

8 5 2b®7-fM8 5 8 a£JgT, mi:i£©VSB^ffl 10 
ASK^W*t8 5 2b£«fc D, «SIS*l3. «IWI^© 
tjU^-^J&ECC-^r!-^ 5 8 afc<fct>, 
UIE£:H, i2f-^J*JH:Trellisf3-^75 
9btECCf3-^7 5 9 aC«fc K>^=p— UiE^n 

5. *bTKf*f3-^4 0 2Ci9, tt^ff^tCff 
*£*lHDTV, TVi^tiKftSDTV®!^ 

TJcFtVSo 

[0292] Trelli si5^ftS»Z>5&inE:«fc 5 ®SS 

i£iE«i#ffi*b, EMW£3»l©iB«5M&ll£*i4. - 20 
©*§-£, §<i*S4 3©F i 1 t e r 8 5 8 afc£, 113 
4!CgtJ:^'5:7tD^TVIW'fi'*+ 'J7*» 

y t-i^js** rfc^Brr s «fc a 7 ;i/*# 

t££i>ofe, <lIfflFilter7 6 0aSfflV^; 

#*\tiT&<£&mm^&%<b-rz. ztizmiiztz 

»0 6 5(:f^<t9t:, l/— htfc*DSB7 8 2£«fc 

D, 7tn^TV©i«:,t!3, B^#&fbbfc®-&© 

7tn^TV7-fM760a^ONU 30 
l^BS, OFFtSCtta*), F i 1 1 e rtiSgf 
^bSBS^fctfT-gS. 

[0 2 9 3] £&, 08 4<DWi-£mi7 :: -*F)tm2 7 : 

flMR-^BMft^D y 4>©^ 3>5*— ^©'Ny **«$&© 
i?61S*High priority (HP) tf # 
£e3!/f3ii-r3c ^ 7 > 3- 

6. 40 
[0 2 9 4] ££013 7, 01 7 2KSvr<fc5tC8 V 

sb^i 6 vsBo&mmwiz&^x, mmfi-mzntz 
e c c 5^3 — mtie© 3 — f Tjy*&-v 7* 

t>^;^■^^x^ HighPriority (HP) tS 

S„ HP«®©^7-b-M±ffi<&5 
<^Tfc£>flJg>'^X#f5£Ui^;b s S!J*bbLowPr i 
o r i t y«« (LP) «*<«tt*;*ft-t *>, HPt»^ 

©^-^ttffl^^na^ki^aajRiWfen*. hp« 50 
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tZZtlZ&bT-Z^y 7Jl'<Dm®i&«tif®&%. l^bs 

isbgmm^&'£fc bT *> ±w>mwifi'£ib*z it w~e*i 

[0 29 5] (HflE036) fg6©|ISE0!ltC«fc>)#$BW© 

5. *jg«i5T?a:#«[esi©ASKe3i#5St*«iiB* 

Mfflbfc*§-£-£^bfc#, HtS3lT?iai 7 3©XD>y 
^afc^fid *fHB©A S K|3ii7?5£©i&«,i3^lf£ 
^Btc*)*^H^Sji&ffl-r?.-i:* s T-&-5„ ASKfflft, 
PSK, FCK, QAM£#fgB.86r>C-CDM7j5££jg 

[0 29 6) 1 6 QAM* 3 2QAM©^H8B^ 

T^«flj*iv»Jifls-rs'*aift»iPi-r*. 08 4fctin 

ffi«5-C£tt©VSB*9ASKfcfflV>&eai «|3IS» 
BC-^T8&m!bfci&^ CC18 4©ASKSQAMtZ 
^^•T4)|5]b»S^e>tL.i.o 08 4, 01 7 3ffctQ 
AMCC-CDMSfiffl UfeS^*KWt 3. WTQA 
M£C-CDM^a{bbfc$©£SRQAMhD¥.& 0 * 
£0 1 3 7 fc0 1 5 4T-&, ^W^e^^^^AtCfE; 

[0297] 084, 0173 SrittB^-T 3 ftdMBift 
W£«M8 5 1 tt, AAb&HDTV*©8MWi**Bi 
fi|^>3-^4 0 l©^liS^>3— ^*4 Olatf 
2®i^>3-y4 0 1 bCJ;!>J»«fll^i:<Hyi«S^fc: 
#SibEE$SU X7JSP7 4 2 ©*©?(§ 1 ^-^JATjgfl 
7 4 3lCH L V^^©{£M?!fci>{i9&^2 7 :: -<5'?iJ 
A7jgB7 4 4 CH„V„ J«^f **ttlft«B*<Wg^ftA 
*U ^«H§§8 5 2©4>©^MgP7 4 9(CA7J-TS. 
Ilr-^?iJA^a57 4 3-Cli, x.^-PIE=J- K#E 
CC9J7 3afc*S^Tfi«e^CWJ0*ix*. -7?, 9§ 
2^-^^1X^5157 4 4fcA££ftfc?g2:r-*?'Jfcfcl 
6 S RQ AM, 3 6 SRQAM, 6 4SRQAMCDI 
£\ 2bit, 3bit, 4bit, IZtaZ. Z(D(S^ 
I4ECC7 4 4 afc£'»>»»>$?F*ft*ftfc«Trellis:=. 
>n-ygP7.4 4 bC J; t) 1 6 SRQAM, 3 2SRQ 
AM, 6 4SRQAM©S^ 012 8 (a) (b) 

(c) CTn-TTrellis Encoder7 4 4 btci !3, §^1 
/2, 2/3, 3/4©Jt*©Trellis«^{b*ns. 
^^.K6 4 SRQAMCS^ % 1 ^-^^"Jii 2 b i t 
T-^2^-^^J{i4b i t C©fc»012 8 

(c) J:o^TrellisEncoder7 4 4 b$:fflV^, 3 
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b i tT-i-*4b it t b£Ratio3/4©Trellis E 
ncodeSrffa. 4ASK, 8 ASK, 16ASK©ig 
m^X-l/Z, 2/3, 3/4©hU'j7i>3- 

««jftia«B4*t) b < tte^^©tf^e^fitttix. 

5. §Sffli0J5TfaiM8Ufc8 VSB©fiI->XTACt 

3b i t/symbo lffeSfett, 01 28 
(b) (e) tCjjVTRa t i o 2/3©Trellis Encode 10 
r744g> Trellis Decoder 7 4 4 q£ffifflT-§, ±fc 
(Dya^^mit^l 7 1©£?£&£o fib. Trellis 
Encodeti|s]E&#^$gk:&&fc« K HJS^!16©EI8 4 ©7 
D y *BTI±:E7 — — b©7G*fiV>ft 1 5 s — * JiJCtt. 
teJBl/tV^JftV^ ft 15 s -*?aj,fc!3ft2 5 s -*?!J©## 
*?^R8B§St#'.h£<, U— hifiM^ifi, %2=r- 

3JL$Jtk£ju.Mi f-M©T,re.ll LjsflESfliBB 

* s mmz x *> , ^© ub§# «t 5 ^> > $c * 

s o %&v>®m&mmm 5 © 0 6 4 © 20 

1S7 4 9 ■e*B3*lfcflrettlB*S£0B5 8 5 3 tCfc 
rl3fi 8 5 7 atC«fct>i@rtJ£il?&5l,^y K 8 5 4 £«fc 
[0 2 9 8] g3»e^©7 t «y r-&0 113 ©IB® 

M^«asEaiac^-r £ 5 cjsi&s f c te&mm$L* 

fco0ij;tfcf 1 6 S R Q AM©±ff ^ 8 5 9 £tf fg#f3ti 

Dybf„«*8 5 9 a#R|l$fclB**ix.6. fflttftf 30 
BiAs)6:5M^7^If8 5 9 b£J;!5, ACyU7^5: 

1 1 3£^-3jf©?*>2;f©^ffi§3ti#£ftTV^fc 
to, f3^S^T-^S^fitttTh-l-2, Th-2©2o 
WSt5. IB^^C/Nl^l/ 8 5 9 
2S^:T*Mf-?-8 5 9 OSt^DzC^asgB&B^;* 

[0 2 9 9] 1 6 SRQAM&M^fel^ (I 

■f-^EgJS^l 0©<fc-5£&3o X36SRQAM5ffl 
V>fciS-&, 01 0 0©£5fc:&2>o 4 ASK, 8 ASK 40 
^ffl^fet^ i5 8, 16 8 (a) (b) ©£?&& 
^©«^SS^-rs«^-, K 8 5 4 

8 5 9 t/U D >;/ hfg^ 8 5 9 a#B£ 
t|rtJg§8 5 7 bCJ: DJfrfj^ns. 3©fi^<£t> 
S8i£?£Pi£[5]?88 5 8©7-<;i/* 8 5 8 alcj; 02f o 

^8 5 8 b{ci») f o©^® ananas 7 6 0 
£©w*fc$ftfc»Bt*fcflivvtaMitt7 6 

0fc*^Ti«^tt(OI$n*. C©B$, HDTVfflf 
©^C/Nfi©SV^^ia^-7-8 5 5 50 
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1§T, 1 6j&©^^©#JSdb*r<fcSfc©aMi«7 
6 0 t&ViTD 1 £D 2©3R;£#aSi£*lS. bTSj 
&5 s 3-*4 2 2££!)<£{f^#B*£;**X.5„ HDTV 
VTRCI^M^ISI 5Mbps©HDTVOi|tf.y h 
I/-KOTVfi^Bt*h5. C/Ntttffi^lfy* 
r-m n^hiiS^o aB#^T-ffJ|5©VHS5 L -7' 
^^©ilSC/NS^-T-fciil OdBJiU:C/N© 
gffl&C/NffiCjgVNt^sr^-T'S 5 5$: 
.fflV^fc*&ttC/N«[A*ftV^fei&l 6{i^>3 6«©{s-*f 
&*±Xft&li-hZtltm^<t£Z>o ClCfctoftl^- 
* D 1 ttS£Tf £Sa s ft2 5 s -*?yD2©2bit& 
Ktt3bit*l<tt4bi t ©5 s — *?Utt?i£-e£ 
T, ft 15 s — *?ij©2 b i t©5 s — *?iJ©fr#H£2;h. 
«. 2jg©PiBM©HDTViB^{s^-<&l3@B*bfe« 
^ «C/N5 i -7-c-«±^iii^i^H:g^^^v>fc 
toft 1 5 s — *5U©&u- h- ©ffi*M94MB* % JWWJfcfcfc 
0J*«7Mbp s©?^ K NT S C©T Vfs^-T^tB^j^ 

[0 3 0 0] Jfeil 1 4©:7Dy*|g£7f;-r c fc5fc:jg 
2 5 s — *5»JttS£gB7 5 9 fcft2 5 s -*?'!jA;frgB7 4 4 h 
ft 2111^5=3— ** 4 2 2 affftU ft 1 5 s — *?UDi 
©^Sr^a^-T^^QP SK^©^^$rt,o<gtr^ 
h b— M?ffl©i3®B^e8 5 1 b-rxDM&Mmt 
bTlS^T* £ 3 „ C OSilif 1 5 s —* ?y©^©§E^B 
o^»3'7-f HNTSC^V— KOHtfMf-^ 
4l3^SafeT*#So ±xE©HDTV{=-t^©^5t5/ 
— r-©fl ^-^iB^^nfeffiVNC/NfitSrai^-r-S bT5 ; ^- 
5 1 — 7*8 5 5$r^l©®t:>y h V- h*ffl©^B3^S^ 
ilffi£bfcl^ ft 15=-*^J©D im^<DH&m 
^S*U V-f HNTSCfl^ai^^ns ft25 : -*^J 
tl&^o t)|§Ib|!g^©HDTV{t-^*s|3 

Jt*e^J5K©IB®B^MT-{iH D fVif, -7?©ffi# 
*<PtfiR©E*W**g«-ett9'f KNTSCTVfl^^H 
±TJS*. 2 SC/Ntt*t. 

r- 4 o©m^fc>-a-©^±s«itt &nm?z> t^?*% 

-©^-as HDTV^ffl^lClt^TNT 

KEDT V©f3-yc!)iKStaHD T V(Dt?-¥ 
lt^Tl/6lC^Sc «£oT««ltg^K^:rtitC{S^37 
hT-H^T-t^o C©<fc^lCHDTVi:EDTV©i®K 
©f3»!i£t!2ja j M&a 2-i>©*-r 7"©83SS^e* 
g- S tortus v%ffi^©»fi*sgS^T- § * t ^ o 
%)mifi&&<, Sfc&flmfciSffil&OC/N©^^— y 
A^iSffi^&OiSC/N©^— 7"*T% SacSJHCjS&bT 

*^C#t)ft<) 1 6.ia;Stt* s »6*iSi;i:4»t:*S*i:© 

£giw<Dmfe&nm-t%z£t>R]m£te2>o c©^©i3 
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[0301] mmm s x-wtwistz as kic£ %tmt>x- 

§5. »£2tt©B**£4iifcbTBI5 9 (c) (d) 
4>068 (a) (b) iCSrf <fc-5fc:4fit©ASK-S>8{i 
©ASK©(3^^2oCD^;i/— 7"fc:£-B\ 2JI£3g 
©KWMrcgs. 

[0 3 0 2) ASK©S^©7D y^iai£ll8 4£p]b 
T*fcSo 017 3©iaC*5. TrellistAS 

tti«b&«*fctt&f-7±©^^ 

So 

[0 3 0 3] c cT?«*s»fc©E»ttfco^Tifi'< 

So 3MU VTR«©ra*B^K«©»l6ftM!S'i"** 

■rs. t«*.t£i o^bu©^— ^cjt^Tx isc/n« 

tt 1 0 dBfeLLlS^bTl^So d©*§£\ SS^^IO 20 
*p~2 0^&©^#C:fe^Tf — rttt6i> s lRLtbfcB&& 

[0 3 0 4] b*>U *#MII©»6\ SfT^-T* 

r-s§ i f— *5>j*> b < tt* 2?*— *bi*ib*w£"*-*» 

iSjSnfJtSBWS^i&Sfli bT43 lt«±fi©^-^ PgJl © 
5 s — *0«it«& 37=— ^©f-* fcitfiO U 00 x« 3 
mm<D6 4 SRQAM-$>8ASKfcfB*B£-r**— 30 
— H D T V V T RflHfc^ai&fc^SifeSfite&tf 6* 
its. co^SI&tf^SLfel^f^a^v *r» 
»"C*35 t -*W*T3JiB»*nfcil»5 1 -^ , *» » 

© 2 jfoflH^iBAH^s-v w£ ufc»^ m 3 5 s -* 

15, £©fctoHDT Vfs^fcfclf^tlSo ^©fetoff 

SSttSt^d&HitffcS. 
[0 3 0 5] i^ti8 4©Sa#©Iil:15. S 40 
S-rSBSfcM&l?^- 7*8 5 5 &m36s^y h* 8 5 4 
3£@S& 8 5 3 C i t> f?£« b£«H8 8 5 2 

cms. aEns&fctiWJ 1,3,4 tmmmttmw* 
-rsfe»ittras«B&i"So &§§S5 7 e o t^t^if- 

*?|JD1 t^2x-^^JD2 4ff^b, £2 7*-* BIB: 
Vitabifn— ^^©Trellis-Decoder 7 5 9b£<fc?K c 
ode gain©ig^x.v — f]TE5£tx, X.-5 — V— h{±{!£< 
ftS. Dl, D 2<t^ti®^7 r 3-^-4 2 2iC<fc!)« 
W$ixHDTV©iftffee^*«ai**ii5. 
[0 3 0 6] W±H:2o©pgJl$:*o^f3SB^S 50 



#H¥ 7-264148 

62 

©^K&0a-efcs#s *c 2m<D%ommm£ imowmm 

1 3 lCD^Dy^Btfflv^RiBtS. ai#$JfcBu El 
8 4 i:|albffifiS,T-&S* J ^l7 ; -^?>JS:TDMt<t »), 

?^{c2o©-9-^+>^;i/C7>IOU3JB«l3tt:bTVN 

So HI 3 1 fcjjV*-,fc-5C, STHDTVfi^tt^lSi 
^i>n-^4 0 1 a©*©81 — llWUt>3— ^4 
0 1 ci:ll-21lix>3-y4 0 ldCi!), 
h(£l^©BSl^{l-^© 2 o©f — # , D a -!i:Dl-2C7>SI 
?nx*»a5 7 4 2©|g If- *?iJA±>SBCA;b£;h,So 
MPEG^l/- K©!!^©^— ^^JDa-ittECC coder7 

4 3 aC^TCode gain©l§V^!3 ITIE^F^fb^^ 
ti, D1-2&ECC Coder 7 4 3 b t*5V>T®^©Code gai 

MSB7 4 3 cfcJ^KHB^aftiSil, -o©f-^?iJD 
!i:^S. D»i:D2ttC-CDMaEWa57 4 

b* 8 5 4 tC <fc ») — 7*8 5 5±t, 2d 
T-Fg®B3®^nSo 

[0 3 0 7] B^BtCBu ttfc^y K 8 5 4 let 
SftfclfflSMa^tt* H8 4T?B4WUfc©i:BI«©iM^K: 
C-CDM^gP7 6 0t<t^D 1 i:D2t:^^ 
*XS. »l7*-^5UDitt» 1 f-* fiWjgB 7 580>f 
©TDMSP7 5 8 ciCjoViTN 2o©1t7f+>*;i'D 
!-ii:Dl-2ta^^tlSo Di-itiCode gainOiSl^ECC 
Decoder7 5 8 aC43^-£> Wk OITiE^tiSfc^ D 1-2 
Cifc^T D i-ittfi^ C/NffiCii^ T *tMBSftJBl-l 
mikT^ — V* 0 2 atiD LDTV#Decode$*lUWj 
$*lS. — ^Dl-2ttCode gain©jIS©ECC Decoder 7 

5 8bC^T»»)iriE$ns&«>x Dl-lfcit^Si: 

g <5&V^B£T?g£V. fit, !S 1 — 2 > 3 

-^4 0 2d£*5^T«IS;*ftx Da-i^-g-J&SftT, T7 
KNTSC^lx— K©EDT VtfitSiJ^tlSo 

[0 3 0 8] 2f— *?UD2(£Trellis Decoder 7 5 9 
bC i »)Vitabi«-^$*lx ECC7 59aCi5x7- 
ITiES*i, I2I«x>3-^4 0 2 bCfc!)iSiM& 
«^h^ct)s D Ml DU^^nTHDTVtfUi* 
^tl-S. ^©*|-&©D 2 fflC/N©g3tt{±D 1-2 «t »3^:g 
<§S!5rrS. 8 5 5 ©C/Nft^'J^V^ 

^ D^^DLDTVtfl^n, 3Mr©C/N{ft 
©f— 7*8 5 5©^!-!, Dl-2o$ y) EDTV^W 
5fe$tv, C/N{i©iev-vx-:/8 5 5^ffl^Si: 
D,-,, Dl-2, D2o*DHDTV©-5#S£SilS. 

[0309] C^bT 3 JB©»»©«^K»S4«B*« 
H^-rs. Suj7R©<kdK:^-7'8 5 5©C/Nfti:3X 

hfcttffi»H«tfeS. *»W©»6ffiffl#H:3o©^ 
-Y r©T— 7*3^ h{Z|*;bfe3o©^V— pCII©! 

Sfflop'g&cjfcbTf — r©yi/— K^s^-rsrtitfffi 

^> 5 S^V^O^!Jm* s feSo 
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[0310] ft£?£DJg£ft<Z>lttj|gBft®&£&£^ 
5113 2©iaSh7^^0fc:^-rJ:at:M^-7-8 
5 5 ±lZlt?iS-?Xi£i Aomm. h7'^8 55 a tMCD 
TpT-XftOBommh'py t>S 5 5 b#§3&£*XTV^ 
5. ^t-S«tdtrfB^h5f * 8 5 5 a©tp*SB£C 
CD**faS««8 5 5 c£Sl7\ fib©flMft£Di-28Bft 
«S«85 5dttS. d*T,£&^©IB^h^^g&.!r£ 
o£'j>ft< l rmi&VZx, 3©c*Jt:ttLDTV l 7 

h7«y*8 5 5 a©±««©D2K»««8 5 5 elc:gB 10 

V hfctfcrfcft&Stt^ft^. zxmjsftiimjjfooT- 

*8 5 5 f ttBfc5Vr«k3C«aih^y*i:-8[Ufe< 
ftS. 01 3 2C^t*«il:*>^TttT- npjfeas© 

xv>«nic:iige$tt&Da-siaflim8 5 5 esaattT 
g iae»'©LDTv©BjrtfB:fe"S3ti*ig— #iqcdiis± 

#©li&£«pT-g3<, v^T.*i?.S4^t:iil# 20 
Mka«cA»6»+«c©LDTV©5S^Ja:llIlk*«B*sn 
* fcffiffl#Hffia& 0 «f ©HPnB&KR'C # -5 v^** ft 

[031 1 ] *fca»3ai tJH^RF-Ctt^v h* h 8 5 

&^-r«t a tz^s, h =7 y?<D—$n<Dffim b*> b u— u 

ftV*. b*»U ^©©^■{3* 3 V>Tt)Sl 3 2f5jVtlS® 

tS2if;KiLDTVyi/- F©iB©©i(nIi#IHI£tfi«Jfc:fcB 
7Jc?:fl£>o 

[0312] c -5 l/t, *&B%T-mm h v * *©-35 30 
©tV^CLDTVyu- K©®^l3S-T5t«)ffi 
ffl#(±IE^*M^|Sl©^t)^{CLDTV^^— KCjfflff 
T-^£t t> ©H*i$£«{£5S;£ft#±jH£B£T- S 5 fc 

ffi^*i$£isfi©mp$sc&&£v^%%# 
[0313] &tr s s&fcusao^a&us^fcfcfeM-* 

^SsfcaB^S. Ell 3 2©^TiC^-r«fc5{CD 1 _ 1 f3^ 
ffl«68 5 5 CSrlSit, LDTV©1 71/ — A£i3ghJ"5 

fcii^tD^ias^s 5 5 c(D—mz$t>izm^ 

a©D.-i • D 2 g3S«i88 5 5 hSri&ttS,, £©««£ 40 
*5{tS1t7 r ?-+>^;i/D 1 - 1 t(±LDTV© 1 71/-A 
©— SBWWfgasgag^JlT^S. LDTV©BD©«I8 
• D 2 §3&ffi:fc£8 5 5 h©D 2 §3^«^8 5 5 j 

*;i/D 1 - 1 ©3~5{g©5 ? — *I3^S£&o„ fotD 
1 - I tD 2 t'l/3~l/5©KI©f-7'±0LDTV 
© 1 71/- A©fS$8£g3^T*££. 's? Kl/ — 

£.m^mmx-$>z%m8 5 5 h, 8 5 5 j {cbb^t-^i. 

fe©^ -s>> K©*l/-;*l$iHIT.,fcit^TI$IB*Bi*fc 
1/3~1/5(C^S. ft-oT+T&bmm&VtbT'^y 50 
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K©hl/— ^as^fcff^T*), <I©«^:£fli:£ M^- 
^-t^St^A 5 ;^ ft&„ COttoD!-!©^©^^^ 
$ £ fc 3 ~ 5 flgfJfcV^SJI 5 Bffc t>5S-£ft L D T V© 
Hifc8IHI*l«jK:S£E-rs. 

[0 3 14] d©^Stt2KJg©VTR©©^ > D 2 f3 

s«^8 5 5 j &m£.Tz>mmifit£^t-^ ms.<D*m 

?>B#fcfctW<fc-?gftVA 0 -^3PgJg©iS«tfgsVTR{c: 
#VvCtt2»Jifctt^T3~5fgFa^8 5B3C*l!«fc 

MS #g ft s v t r £ o 

[0 3 15] fc*^^{^Ji2gaM#SC&ffl^&* 1 
1 6 QAM^F©iim©SIS73ST-'fe, PgeiCDIS^ 

[0316] ^©iUStcjB^^EEJB-rs^O^pgJg 
3?©^* ;i/V T RWiB^^T-ttHi^— tc 

^bXW>-£>.fe©^if^^^^ 

F^©@l®©il^©^:g|5^ff ^t" 5 C fcttf £ ft V» „ "± © 
& »H®©=S-7'a ^ ©B#ISifi©-f ftfcEi& b*>lf£T- 
£ftl> e bd>U #3gB.§©PgJIS©HDTVVTRTfci: 

LDTv^i/-n-afe5tf> ®®©=&7'd <>^©^ 

[0317] *^©HDT V©3S©fi®l3S5fTo 
fc*B-&!3SS^^© C/N#JgV> hgiiHDT V*f©H5 

N*MttV^*^» 4t£©4£V>tt£lff Jf £ bfel§ 

£\ 9-f KNTSC^©EDTV^1/ — K©TV{g^fe 
b < ttffiglftftN T S Ctg© L D T V7 \s— K© T Vfg 

[0 3 18] JW±©«t-5fc*»Wftfflv>&*»B£«EB 

^c43v^'r{i, c/N#e<ft-3fcj»£--^ 

< ft o fc^t43v»T*»ra— rtgf©efc^<gv^fife 
^»b<{iffiv^^liMT•|l£T•&5tv^3^* ^ ^#^,t^ 

So 

[0319] (su60>j 7 ) mmm i 4 pts© 

Bwwt»ejasfc:^&*,©-cfe*. ssas09 2TKWb)&. 

■&SC4:(c«t»3ia9 l©ge»*1H«HK:m-rJ:-5fc4 

icgiwt-^s. lat^f idtsrtiiiic^is 

®ffl^8 9 0 a, ^©^{Pj){c^2§<s«^8 9 0 b, i 
3 31^8 9 0 ^ »4ge«*8 9 0dA*T?SS. 
ci©4PijSSIl3B-r5*SC{c:ov%TiE^s. 
[0 3 2 0] 4»Ji*||3B-rsfctt*«k:j;S4Ji©*B 
aPS*^7-fjiEffi*©3SS!MbK:is 4»©|ftaBJi 
tffeStf, B3#lipg@ra©C/NH^t^fe«)4)gT 

^tuSIT-feSt©, PSBF^©C/N^$7^t < ttift 
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$®S§3fc}:l8ii&#gilH]S&8 9 5 i: 4o©BSfI]S§&>5>1g 
^^tiSo #&UI]ii&4 0 4 a, 4 0 4b, 4 0 4 c©rt 

9©£*at}tt*tjft& m 3 o ©m 1 >n-^4o 

l©ffJ©#l8l[5Jg&4 0 4 v tmtfflbteO-CifoW 

{i#BS1-So #&E]g&4 0 4 a^ttBftlfeM-f-SriS^fiK^- 
Hi.V L i:lS^J5K^H„V„t:^Bg^H„Vi., H L V„©4 

•o©{f^i3^-rsc H L v L a»igtf7cffl io 

Bfcgl{t^©*0-fc&3o 
[0 3 2 2] STA*Ufcl«lkg9H:lft«fc^I«ilK4 0 

Stt^|fiI^^'S!l$tl^fc«)4^>©J^^tii±;^nSo SI 

m tim<Dfrm&ii£ - ©usefut- tt*M js c * * . «to 

T, A*{g^#Sifil 0 0 0*©HDT V{f ^-©±§-&H 

L v L «^a:aifi5 o o*©, *¥»«iit)*»®TVfii 

[0 3 2 3] fi*W^H,.V J§^titfMt[HlE&4 04 c 

Sifi^|6l©Jl«ISfiK^* s #^2^- 20 
«l£ft&o ^-pTH L V L m*ti«fJ^«SiS2 5 0*. * 
¥8¥&Kfcil/4i:;&3. cn&LLM^-ii^e-rSi: 
LLj&#ttffiS®^4 0 5 alC,J;»)ffi8i;*:ft., Di-ifg-f 

[0 32 4] — #s Hi.V L ©a«J5g^© 3lS^H:-&ja» 
7 7 2ctil5 lOfflLHff^^^rfiK^tX, BESHS&4 0 
5 b l: i DEffiSJxD^lf t bTtli*$lx5. -© 

#8fH]S&4 0 4 c h^g|7 7 2 c ©ISfcffi&iSB 
£3o^ttTt)<fc<^„ 

[0 3 2 5] iSii&fe9'©H„V„, H L V„, H„Vl.©3^ 30 
£-l±£rfiS(.§s7 7 2 atiO-offlH„V„-HIfh!S; 



2.o ffift{i^#Stt7.k¥i:fc 1 0 0 0*©i 



:©« 



Sifi#lSl£ 5 0 0 *~ 1 0 0 0 #©*£#£ i> 
o. -£ bT#ffltlHS& 4 0 4 b £ <fc t> 4-o(DmfrlZftm$ 

[0 32 6] lt*?, sitsrsi© 

5 0 0*~7 5 O^CbtfuftltftM^tiZx, Ctl5rHH{f 
^hi^o -£bTH H V„, H l V„, H H V L ©3f£#fct7 
5 0*~1 0 0 0#©J&9-£4>^ -&JEK«7 7 2 bt^ 
JfcSiV HHiW^ttt- 4 0 5 dfEil§£ft, D 40 
2 - 2 «^fi:b-Cffi;fo£*l£. -JHLIftiDj-.ifi: 

«0*~2 5 0 ttlT©^ LH^OD z_ a «*tt 
2 5 0*W±5 0 0*WT©»«fiRJ5E^HLo* D D 
*-,fif It 5 0 0 *6l± 7 5 0 *ttT©«», 

*) D 2 - 2 {i^-{i7 5 o *w± i o o o#jy.T©jas8St$; 

#£*>0„ CW^-gtlHlSSSlCctOPgllS©^-^^^* 5 

TfgSfcV^S&SiM&S. C®19 3©#gtd]S&3£/8 

^■c^afi«2-e»MBufeia8 7©3!{f#8 i©<£©#st[a 

Sg 3 ©SB#£g$*p;i 4 «©PiJlSH5Et 50 
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[0 3 2 7] UTMJiSf*-^«iafcPBHiSfiK«* 

&icc©{i^£«flB£1-Sg{f*ifci:*JE#l 2 T-afcBJ3 b 
fc08 8©»2£^fcrab*J»fciWri?fcS. 3£oT 

3 7©fltfi£#:r-*j2l{f dC-ett^g|5 3 7 
?£Pb<SiB^-r?, 0 

[0 3 2 8] HJ60g2tC:fc^T^8 8©S{f#©^D>y 
^0£ffl^TaftB£bfc<fc?£s §«bfcff^tt^^ 
ft, fTIE;*ft, Di- 2 , D 2 -i, D 2 - 2 ©4 

offlfl^fc&t}, £rf&gB3 7CA*j£ftS« 
[0 3 2 9] Cdt-09 4tt^-figgC3 3©yp>y^0T- 
A^Sft&Da-i. D.- 2l D 2 - lN D 2 - 2 {l^fct{$ 
ftgP5 2 3 a N 5 23b, 5 2 3 c, 5 2 3dC:fc^T 
f$:g£ft, S9 3©#&lSI8&C:}3^TS£f8bfeLL, L 
H, HL, HHIft*5. ^©{i^fci, nCDV&mm^r 
©*¥, Sifi*iq|©1tf**li:t-SfcLLttl/4, L 
L + LHttl/2, LL+LH+HL«3/4, LL + 
LH + HL + HHitl©^kS5. LHff^tt^Stgl 
5 3 1 att t)d«*ixBmt^J«»5 4 8 a£;fcUTL 
L«^fc^$ilTBMfc^J«ai5 4 8 c©H L V,.^tC 

A^j^nsc H^sKgR 5 3 1 &<omoymmizm^xit 

M3 2®Mr3-y5 2 7 T-iaB^bfc©T-#B§-r-5o 

HH{I^f£#8£3§5 3 1 bC<fcf)#Si;Sft, 
-&fj£S$5 4 8 b$;:A:7j£ftS. HL<g^fcfcM£-&f!£gB5 

4 8 bfc*5V>THmS*i:*J«aF*U H„V„-H{s9i: 
&»>#«»5 3 1 cfcJ:»>a*3*U H^-&^gP5 4 8 

c ci^tL h i: l Lo&f&m^t&f&zti, vkmn^ 

1 0 5 0*, m 0 0 0*©HDT 

vm^tt e.«H9i ©§« assail bt 4 o©§n^ 

{^fcit) 4o©HjK©TV{i^§#g{s£ftS. 

[0 3 3 0] T V(f ^-©iaS&S b < KiB§^-5. ^ 9 1 
i:H8 6&— 3C*i;ftfc©tf09 2 ©fcj£|fgjf UtitH 
T-fe5» c©<t^tcC/N©[pI±i:i:*)tS{i^8 6 

2d, 8 6 2 c, 8 6 2b, 8.6 2 a{C33l>TDi-i, 

d,- 2 , D 2 -i, D 2 - 2 t^tm^x-^^m^^>^ 
[0331] mmm^mm^^^m 9 5&mmm 

lII©j;3CC/Nffl|pl±i:tiEitLb LH, H 

5. ^oTSI{f7'>^^-* i ^©?igl>t«£r3<(Coft, H 
SiS|R!±t5. L=Ld©B|LL{t^, L=Lcffl^L 
L+LHfs^-, L=Lbffli|LL+LH + HLif, L 
= La©^LL + LH + HL+HHIf4 s S^n?>. 

mm*<Dmtk*it-r&t.i/4. 1/2, 3 
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is^mm^sm. iooo*ohd tv©«^ 250 

3k. 500*, 7 5 0*, 1000 T Vfa^fft 
S^3?^T-(i C N # VofcTF-f T V«^©S£Ji:£ < 3f 

»;&3£©g{=tt<SH£*vr<> S9 7 izmtxoiz, mm 

LaT-C/N=a, Lbt-C/N=b, LcT'C/N = 
c, LdT-C/N = di:^!?«-^®§{l^x-2 5 0 
5 0 0*. 7 5 0* 1 0 0 0*©ifflR^e>tl 
So ^{SLati.f*3T**>C / /N#2rFU H D TVOIM 

>Uif>\f<DBtHl&.X&7-5 0*v-m*rt©D-Jfe^T-{±2-5 
0* rf— ^ b&§»tSF%^T-ii7 5 0* iiWrt 
©GJty=iT*fcfc2 5 0* ftkgJ:©gi^«tfe5LM 20 
t* t> 2 5 0 *©iiHr-B^T- g S . fil±© i^ttT* 

#iST-fcfc§{§B£T* fe«fe^T- $ §jf T- £ 5 «fc 3 

TV^©it— tf^^'JTA s ^:rtilcii£^:-rsi:V'> 
a^L^Stfifcs,, 09 8©pgJH5i£EI£7r;-r 

<fc a £ D i-^ * > ^;i/T* ^©Jfei^DT^D ^Mii h |ij 
b#iifi©§iffiD£;6fci£U D,- 2 , D 2 _^ D 2 - 2 ^+> 
*;UT-ffe©#*IC\ B, ASr^ji-r^iil^it), #rSS 

;i/3r + * h©®ffl£M;feb&#£fl!j©3'0©#iSB£-y-- 30 

[0 33 2] (HBgtftJ 8 ) WT, SB 7 ©HJfcftt&BIBfc: 

5.111 5©»W«B«©»a«*©^Dy^iat:* 
V^T 7 6 2*»6A**nfca8S#CD*^tt£E«SB 
4 0 StCtDBU^bfc^SffiitO^-^Da, D 2 , D 3 
fcffiBS^fb&il, B&3#JgB7 6 5 tZ&^Xfr-i X >7 

4fc*v\Taiia©sRQAM<ff<ore»s©as»ifta«-i 40 

o©JK8«K:©!), 7> ; rj-pimm7 64*mX7>^ 

[0 33 3] -2k ffe©Se*e»©^se^tt**^^ 
5>©iiffmjSi:b-rT>7 i ^-2 2(cj;»?§ff#n5o c 
OSflie^ttSRQAM*CDPBJia©aWS4 5fc*V^ 

•vtkttozti^ z\<d$4 =• yym^imfrmsn 6 5 50 
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?>tV5. ^SiM-^Da, D 2) D 3 ttff^g65 0 3tC43V^ 

[0 3 3 4] »til 1 6©«^©^D>y^0{c:^§ 
<k^i:6ftMb<H:R»©3-p©Sgt;i/7 6 8 ) 7 

6 9, 7 7 0, ©&cf/C>g&K;g>SSJfe©7 7 1 , 7 7 

2 , 7 7 3 SB 1 1 5 £l3tft©&3m7 6 1 a~ 7 6 
1 j £«&{@t>*>, S£§<i^©!&i:|5jb^>*;i/|£© 

as 7 7 4 tt#««6^©®e© h77^y listens 

U ^ntciici bTS-aSfeB^©^-^ >^.;i/M^IS©fJ t) 
^T-^6-a%^©S{i-fe;i/©^:t ?ofW»«©±#:s/^ 

[ 0 3 3 5 ] 0 1 1 7 ©^**^©il®gtS h77-f>> 
^fflt:it<t9(:QPS K*©faay&sa:©5 s s>*;i< 
jiff ^•CttS<l-lr;i'7 68, 770©Ac h©eS2£§ 
SH:d = A©0(c^-rj;at|5]»l!!t^Jffl^2b i t/ 

7 7 4 c&-&t.*fc^-^ 7 7 4d)&bs Jf©%^{3*> 

w-r*) 2 b i txn z-v-mtmmmmm&z&z. 

— HIB©»Tp»tt«J(Ufi7 7 5 a, 7 7 5b, 7 7 

5 c©«t^fct;i/©»ftiufci:C5iiAPS5S^<, 
^.mY^y-i 7 7 4 eCfsti^Ct:- 
^^^-To ^5a©^ntl^©%^^fi2£{lgtt'>JfeVN,, 
3lfg©h^7-f 9^1TF©r-i' 7 7 4et»bt^ 

3is©-fe;i^— ^©gfitt^-* 7 7 4 dCjjvr«fc-5£ 
Ht2bit/Hz©«tSH»j»JtE-efeofc. o 
i^77-f y ^ S©4>&u i: £ 3 ^fe^i: castle] 
bJS^Ifc^£S/8bT^St^?a*©ii£#&-p 

mr>^x^< b^*>*;i4fc£it-$>bfc'K §{g-t?;u 

©*#£*<!>£ < bX^bTVyfe. biPb v ^-V >^ 
tt*^©16QAM, 6 4QAM«<D#iftfbtt3%@ 

s^^tfiD^-^fco §{t-fe;i/©^§^^/j\^ < u -b;b 
[0 3 3 6] Sffle«jK:tth77'f vi?&<D^ilkM£:& 

5. COCh^il 1 8.©3WBflB.©il«fi»!8t:*tt5a 

©§a • h^-? 4 ?>t>ft*iim&m^xmmi-z. mi 1 

80Miia±*e.iCSSt;b7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7-7 0 a©A-A* »±©»eS»$cjj* 
1". §{g-fe;i/7 6 8,7 7 0(i5 : -^>^;i/»A§{l-k^ 

7 7 0b, 7 6 9, 7 7 0attft>*;«Ai:lSL 
ftV^+>*;i/»B©««aR**JfflUTV^5. 'cinfe© 
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i 6 ommmfflfflUs 7 7 4ti?i s *)m&mm 

$-a-5)tlSo £Tll 1 8&C:}30Td = AfctA5 : -V>^ 

;i/©3Hi§S©7};fP£^-r. d = B{iB^-^>^-;i/Oii 

<s^S> d = A+B&^*>*;V&AD#Lfcjni& 
i, TFfctilft h77>f y^Su PftlftlfcAPOM 
^fl-fe^ 68, 769, 770 T-fctit!j©ilJ£ 

V^TV^57c:^i)5 ^ — 9 7 7 6 a, 7 7 6b, 7 7 6 c£jjs 
QPSK©«ttft*IJSa&*2 bit/Hz© 

3«©6bit/HzsaBib©fflas»TH:»e»tis. « 10 

2gBfc:v^ £^4 bit/Hz, 2bit/Hzi:® 

£j>r*. jSe^-fctt^fc^i:^*? 7 7 a, b, 
cC^-TQPSK©S«-fe;i/©^:§$t3Jt^T2bi t 

±fcf 5i fjlsl^cgfi-tr;!/©^:^^^^^?). 

6 4 SRQ A Mtt/foW^fctSifeJl*' & j@V> h C 5 f fct 
SRQAM©->7 hfi£S = 1 Cbfe^QPSKT'Si 

Sftu jgv^c^tr-fcti 6 srqam; zzizi&mx' 

{±6 4 SRQAMfSISm-r?). ^■oTQPSKfctb^ 
Te^ffi^-tfitiQ^SCLfcfct&^c 20 
ISMIMcbfciai 2 l©^n^^^tl^-r<fca55:4SRQ 
AM©&Se*fcE«M£*«*fe#&te©«Bfc2«3-e 
£5. El 1 2 2<D7uv>?mfcm-? 1 6 SRQ AM©® 

-£-&i5]«T-$>;s>o f^taoo^uaowsst 

«»*B©*&'.hffl«-*tt* s *ET?fc*. 4 SRQ 

[0 3 3 7] JSl±©J:dfc I/CHI 1 8©d = A + B© 30 
&3&*#fcSo ^lc-fe;i/©/>$VAV^ ^a-fe;i/7D^;(i^ 

* v (D&^mm izmw. b^t-v^t^*^©^**^ 

[0 3 3 8] 119 ^ ©B#FtBEBl£ffl V"> 

Tft^'f A^dv b©7*— *E«ftSiW-f*. H19 

(a) tttaJ^-fA^D^h, 1119 (b) fct 40 
11560118©^^ A*D>y hS^rT. 01 1 9 (a) £^ 

t)iuftB*e)?ji}^©3aie©«ft««EaATf«fiHi©^u 

y h7 8 0 aTJEMWI^SftaSD* *D^h780b, 

7 8 0 c, 7 8 0df^A, B, C^-V >^;i/©?« 
^©£{t{f^£j§?>o *CUp«o* >>?4tfi>&£J&J3 
^i£2>i§^ fll*SBTI$IH*n * h 7 8 1 a, 7 8 1 
b, 78 1c, 7 8 1 dlZ&Zfflmm^ a, b, c^ 

* > * iSM {i^-r 3 . 

[0 3 3 9] #S6H8©i§-&\ Bl 1 9 (b) tC^-Tid 50 
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izmmcD 6 4 S R Q AMiiCPBJiSeSS^SfflV^TV^ 
S&fcD!, D 2 , D 3 ©S«02bit/Hz©3o© 
(SgJf^-^fc&o,, A», A^-^fctl 6 SRQAMf 
S££fc»;*D -y h 7 8 2 b, 7 8 2 cfcXD-v h7 8 3 
b, 7 8 3 c{C^1-«fc^t^j2<g©7 : — — hfcfc 
3. ra-#«Tf»ft»£*#©l$l«-ca&ilS. fiE^T* 
A^ny h 7 8 2 b, 7 8 2 cfl^©»«:5 0 
Co bT2{g : ©£j£gM* s ll 1 8©7 7 6 c©g§2Pg 

«©j(MSo*»)»fts©js«Tf»e.*v*. hwcutx 

^-f A^Dy b 7 8 2 g, 7 8 3 gt-fctE,^— ^©j§ 
§<s#6 4 SRQ AMT-?ft)*XSo ^3fg©1£i&gfi£ 
fcofctf), |b] — £ •{ A^D<y b 3 fa© Ei, E 2) E 3 

©sf+v^tfiffittii. c©»-&a%^©^e.i3 

T«:^3flg©^#BHB^*T?»e>*i4i:v>-53& 
•fibs i©«^tt*«lS©iE«TC©**© 

att^foixfea^-Cs *»ttc©»*«t?)fiv>. 

^©e^*li9 0%®K^m^2»o *««©»** 
±fcf&fc#>fc:fc^ v^»©Jft^^i:*^t- 

11 1 8©TF©l£^1-,fcd£3£Pg©§P'l5J-45V^TfcJ: 

^K*v>Tfett^*©jiiafcBa*B j ?>iit<) | B«**i"cv^ 

2). t£oTTF©lCiav>7}2fi£bT^&.> 

[0 3 4 0] 112 0©TDMA^-fA^D'y bl 
T- (a) tt«*3?5C (b) tt*fSW©*a*w-r. B 1 
2 0 (a) tSn^C, ^|-««»»Tf*'f A*P* 

h 7 8 6 a, 7 8 6 bT-g-^A, B-^-^ >^.;b©^-^ 
©ai(i&fTV\ ^-fAXD>^7 87a, 7 8 7 bT-& 
*A, B^+>*;U© : P***»&©jai©£fT-5o 112 0 

(b) C^tioC, *^ffl«M6SRQAMffll 
£-*Dy b 7 8 8 atA,f+>^©§i &frV\ ^ 
D 7 b 7 8 8 c "CAif't >^,>l/©jSfit&fT'5 o ^-f A 
7>D^ brtJfc£#Jl/2C&3„ 6 4SRQAM©1^7, 
o>y b 7 8 8 iT-Di^--^>^;i/©S<B^ffV\ XD'j 

b 7 8 8 ltD,f+ >*;i/©»e*ff 5. ^'f A7D 

v brf3fctt&l/3fc)Q:S. 

[0 3 4 1] ttC»»«;bfcTW'3fc«>fc;*n*y b 7 8 
SptC^Tl/^W^-YA^Py bt-1 6 SRQ AM 
©EiCSSftff^^ »ett*n '^ 7 8 8 r T'5i^ 
©^-T A^D^y h4 SRQAMT-ff^o 16SRQAM 
it)4SRQAM©^ifiM'J>^tfi), Sie^ 
©m±»f«S* s '>^<*?)i:V>da^A s feS. fc£U £ 

*^p^i 5 «v^7>fctt3i<i^B^^fct« < * s . ©'h 

[0 3 4 2] Jii.±©J:otCbT^©h77^ -y^7>^ 
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<Di> b < fct 2o©fi£g:S©{£^S£S«!JS> 

»«®»t©-o-?»6. d-5 bTfei£g:S©iiAi:i: 
% CjB/J^** £iS«t^£T-©rl3i£v^MMI8#ffrft 
S. 10 

[0343] (mmm 9 ) eroi 9 ©nffi0!i<&0H(c« 
-3 s we?- s. mE«9H:*»iHfeOFDMe«*s;c 

jtffibfc*©"?**. 01 2 3©OFDMS£g{i£8©:7 
Dy^BfcBIl 2 4©OFDM©l&{flSi310£jjst\> F 
DM©-|i"e*5 0FDMttl»»-r*4r+' 

■ssikci?),— ibofdmj: *>mttakVKDmmnb* 

So 01 2 4 ©OF D'MClliKfsti 3 CO F D M 

GiQGtXpm* $ «9J#*Jf£8l» 7 9 1 T-fflpgtW 7 9 20 

3±fc7 r — 1/t sOMIWeEBU 

;i/7 9 4a~e^Mt5. C©{gf£i£F F T^4 0 

**-3SSMS4-ei$IB|«7 9 9->lFFT$ilU 

Iff 7 9 5^S. ts©*S!)i/>#;«7 9 6©|i 

monk d©aFFTsnfc«tt3a6e**i, 

^©IHICttt g©#- KJBIB7 9 7 tflSitt^nS. 
[0 3 4 4] 01 2 3O0FDM-CCDM;W7'J s» 

M^iai«fe^>3-^4o i tci^e^Dx-ii: '(«f« 30 

-iSM) D,_ 2 i: (WW-tfJ«-fi«) D 2 ©3S©pg« 
tt&CDMfcM*C4*3J'u A^S5 7 4 2tcA*^n 

ode gain©«V%ECC#^bfc£*u D a - 2 <I^fcfc«*ir 
>©ECC©f?^b££ft3. Da-.tD 
a-att T D MS 7 4 3 C J: »K B#IH£-ig3Wb 2 tu D i 

t& t) , mmm 852 a ©D itt5>j^Mift»7 9 

lalcX*$n2.o D !<s^ii nfH©^^-* i: £ 
t), n^©C-CDMaaHS4a, 4b-tD«UA 
SlCA2;$ft2><, 40 
[0 3 4 5] -2k K^#©f ©D*fctA.;fcSB7 4 2 
0» 27*— ^5»JA*»7 4 4td;fcV^ECCg|5 7 4 4 a 
C&'V^TECC (Error Correction Code) f3Hffb£tL 
FU'^x>3-^7 4 4 bCiS^T M^U^ftS 
*U tflS 8 5 2 a © D 2 jfi?iJ&?U§g 7 9 1bCA*S 
ti, nirOi?ijT- C-CDM»4a, 

— * fc* 2 A^jgP© D z t-? «fc © C - C D M 
»4a, 4b, 4 c--lCi5V>T 1 6 SRQAMf 
tCC-CDM^H$ni.. C©n^©C-CDM^ISS 50 
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5*+U7ttH12 4©7 9 4'a, 794b, 794c 
•••fc^±3£iS3£b&#e,JS^«i±7 9 3±tcfe 
So Co IT, C-CDMgSS^ftfcn*-©^^ 
fclu j£FFT@E&4 0fc«fc>K WSaMBlTV * >5?a> 
7 9 3*&l#IHItt©x-f.*>S>3>7 9 0C?«$ix, 
t s©SI»->>*^fi©B3M«*7 9 6 a, 7 9 6 b^ 
fc&S. g^*>>#;W$|IMtr7 9 6 ai7 9 6 b©HUC 

tt-^;uf L >'^^jis**«e.-rfc»T g £!>©#- mm*? i 

9 7 atfRtt&tiT^S. C*l*«flB«fc«*V^;Utf 
*3Sb tzbOWs 01 2 9©B#F^$fi— If l/^l/EIT'S 
>K #— PttHV7 9 7 a©Tgii?M/U©^ 

vmwmmt *) « < t g *BBg-r s c i: c «t ^ » 

4i Bf fcjffi F F T HIES 4 0 *» 6 ©£SHs ^ tt^M9y 3 > 
40btJ;!) > -o©fff ») 5 C <fc 

.XAJ3L4. ALL ^£UMfefeft&&«J&l.& 

4 ©«pfsg«^ >3K;i/Mf 7 9 6 e aia 

1 2 3©A*SP2 4CX*S*U £11515 8 5 2 bCXA 
**U T^Mb^tu FFT»4 0-atJ:!), 7— 'J 
x«»fc:R||;**U 01 2 4£grr<fc-5fc:Btfffl«7 9 9 
*&jai»i7 9 3 aC?ftSil8. 112 4©l^fli 
^>tf;Hif Jfl*fttt©fa9©** U7794 
a, 7 9 4 bfC^ftS. d*l£>©3r* V T&SV-v 

125 (b) t^tl6SRQAMftfti$n, 
©C-CDMtiS4 5a, 4 5 b^tCjaie,tl.S« ^b 
T> C-CDMIIS4 5©#^©C-CDM«^ge4 

5a s b^{^^v^-c, BMStaaisnDxs D 2 ©-y^ 

fl^a^^ti-, Di^JjSJiJriWN-— ^ — 8 5 2 ah 
D 2 M?iM?iJn>M— ^-8 5 2btci5 > B^lMg^i: 
^UtcOD^ D 2 (g##atP$ni>. -©«^ 012 

5 (b) fcw-r«t-5&c-cDM*ffl^fe»jifeai*a; 

^&fflv^Tv^•^»fc^i>^ c / /Nfii©^v%§f=^T-i±, D. 
{if©^*sa^$n, j^saufcttTttv d,^d2@9 
©M^aasns. a«*iifcDx<s^ttai*»7 5 

7^Ci5V^Ta;i@^^^-S. D 1 - 2 fi^tCit^.TD 1 -Hg#ai 
■7— ITIE©r3— H^-Y >*i^^fe«), Di-lMf©^^ 

-{f^itJ^i^c^v^f^TfeBafe^nSo D a - 

HS^IiSBl-llH«7 s 3-^4 0 2 ctiHDTV 
4 0 2dt:j:DEDTV©>tJj|«flE^CD«*fcS:») x ffi* 

[0347] D2f§ttH/'j7««nx mzmmy" 

3-y4 0 2 bCJ;!), HDTV©iSj^fig^-i:5Ett>iii^ 
^tV^o ±13©iS«e^©*T-H:LDTV*sHi^$ti. 
±83^^**0^. SCi:fc:.«tD, "7 -f KNTSC^I/ 
-r--©EDTV{f^*S{±5±»$n, $ S> t±IBiS^5K^$r 
»i5ii:Ci>)HpTVOT#^Sii5. iu©Hffi 
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fc-tfTfflvsc: hicfctK OF DM^©fc'©T-fct, MM 

x-zi&^mmmtemznm,X'gz>o mi 3 0<d^?-v 

- h C/N \C7jkT£ o CS£*© OFDM — T CM^ig 
f(Dfl88 0 5Wbt. *I6I9©C-CDM-0FD 
M^fi-9"^^>^;H SOTaBx^-lz-h* 5 
T#t>1t7 , ^>*;i/2 8 0 7btix7-l'-hi) s ± 

[0 3 4 8] OFDMfctfitiPCtf— KlflTg*}: 

fcs— 5£©C/n©*i^>;*;;Hu;j(. 
bfeiij^Sfg (Graditional Degradation) ©2-3#H 

i-e#5o g»*i*jT- t vse^t S 

*£frT*>S:< C/N{tt>&<bt-?>. K^-CY^/WS 
%i1z \1X (i T V tt.mm<D V— tf * ^ y Tit £ a W£ # ?> 

^iilCttK C/Ntf^D^ftLTfeLDTV^l/- 

Xttfil^l 0 O^mTT- LDTV^l/-n 
3fr9-&Eft#f#«bft-S. Si$TV(Z)LDTV^U-h* 

OFDMSHDT V<D±&mz&o hM® j£©¥a£tt« 
mX\£I)SP<D®mMM1fi*g<tiL2>o ZZ.X-{gMTV 
m^<DDi-i<Dfr*OTT)MX-mZ>%W;*m?. 01 3 

mmft<D D.-atD 2 m^(D 2o§*»c-cdm^ 

«4bU FDM4 0 D(C<fc *)IM%k.WLl&AXxk@~$~2>° ~ 

ft-mZtl. ##gf!l!©C-CDM«ilg§4bT-«i§$*U 
I123J: |§)«£ UTHD T V (DfpMM ft 

1, 2, 3 fc|^bT*& 5 

[0 3 4 9] ifetHDTV©MPEGl^l/- YO<&M> 

m^x&zv^m^itmfmwiy^—p-i 9 1 c 

J^MJWf^ii&DOFDMg&giS 5 2C©tf>T-QP 
SK-"pl 6QAM©^f3£§(:)\ i£FFTfg4 0 t«fct) 
BfR3$lil©{l^£Sg&£ftFDM4 OdCiOJIWB 

[0350] -2r, §<t*t 4 3 x-gmzntzm^&F d 

MSB 4 0 e (C:fel , >TjRl?&?fc8-&f£fc> OFDM^f§SB8 
5 2dt^TFFT4 0 a (3 <t 5 ©JS&$tffi©(I 

^t&iK §*©iig4 5a, 4 sbmizxvmmz 
ti, mmpfr >n— * 8 5 2 ac<toD ^m^&m. 
mzn, mi 2 3 tmmzisX, ldtv^u-k©d 

i- a fs^#g{H&4 3*>£>tB±>£*x3o 
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[0 3 5 1] LDTV{=-ig-©^#OFDM£ 

tifepg^e^^-rs. 01 3 8(Dj5&&m^z.zt 

tit), OFDM©««l*[aESa:LDTVfg-^©^T-<t 
HDTVf^Clt^LDTVIflil/2 0©t 
•yM/-htfe5. ^oTOFDM©[HlSS^H:l/2 
Ofcr&tK 3rtt©[!SS3ifllfci:*:rtJC/h£ <S5. 
[0 3 5 2] OFVMlfrJV^/U.lz^fcmJS&xm 

g mm t v©§ft ss^ s i&*©7=^^ 
?iS®^©«to^l&«T-7;^^x^«^s<, 

So ^©iofc^^UT^-f >^*>e>8^ >3^© 
1 0-f >^-ilK-f(D'h^^mmV-^ XA^tT-feS., t£o 
T H D T V ->?> E D T V © .t o teHM&S. T VfS^T £ 

o f d M^sa-r s^sfi^tt z>mm<Dmfc&%}m&<8, 

<. itt*TVffi{C{iLDTV^^-r©TV<f^©§ 
It^T-fcli. ^MfflTV©id^@^{r4b' 

^Ttt^vt'^xA^f;:— feX'&ztzisb. -rjisT-sixtt 

gHPtQ^ir^o C©fcfi)^3"-X Mfe^JWWiOFD 
M©$&*fcfcig<&^. HDTV©(fiS»{:OFDM 

20 ^fflv^i>c:i:ttOFDM©llg§^«* s ^:&v^MttT*tt^f 

Sre&^o t£oT##PJ3©01 3 8t^tOFDM§i 

^Tv{i^-©^fcffiffl-r5^tt> eirt^©^iwi£ 

ti^X 5« £*l£> L D T V© -x^HTV^aSS&^rtiCfg 
M^3fcV^0FDM©^Jfi££&iD&V->T-> OFDM 
©HSSSMUfc 1 / 1 0felT£:*rl3CgiM-e£££v->?* 

[0 3 5 3] >fe*S, 0138 T-ttD »_i©»* OFDM 
Si3b-tV'»3* s D 1 -: 1 i;D 1 -2£OFDMg?li-rS-i:*> 
T-§?.o £©*il^ D 1 _ 1 i:D 1 -2(±C-CDM©2^Jl 

30 &mmm<D&mteiz&^xt>^)i?- 
njuxizft^mmmiinm&nmv. femmz&^x. l 

D T V £ S D T Vifi&m U^Ols-PT >^^JK(3icS Dfe 
HiH©!!!^* 5 ^! T*?2) ^:V^■5G^aditional Degradatio 
n©^^^tl5o 
[0 3 5 4] CdLT*^BJ©pgJlfe^qIt|^^t), 

t^-^ fern? is- Kw^b^ft t ^ -5 ^m^ff 

40 <btl£o 

[0 3 5 5] PgJi«^®e^S^II^S^^i: b 

01 2 6 (a) C^TT-idM. *3FDM©=&1t^ 
■V>*)\s7 94a~c$:^lll80 Iatb1t7'^^> 
^79 4d~f^i2f80 1 btb^Htcf g^S 
H«»5tf-Fw8 0 2a^lt > 112 6 (b) tC^-f 
i?CP gJ5:S«^^8 0 2 hZmttZZttz*.*)^ W, 

i«8 o i ahg2ji8 o i hvmmntiiimsMbxg 

[0 3 5 6] Z.ti%mmi-Z£, fit^b7c01 0 8 

so (d) iz7rsirxo^yi-a^Tvm.xkuimm^^ti:^ 
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«6HTf * 1 A 8 0 1 avmtiZm^-tZtlfiX-gZo C 
(Diij&m 10 8 (e) fCijVf «fc5£Mgie8 o 1 a©£ 
{fRltg'SC/Nfit©^U>>^;i/Kfatt^2a8 0 1 bC 
tb^T<£<*ts. ftoTM^b^i/©^^-^^* 
<D&\\W$tz&^xi>mim8 0 1 a©g{f#pff&i:& 

stv^as&^ft^n^. mi 4 7^^-«tdt:-s© 

FSaeiS^Hat-So CLftfePower-Weighted-OFDM^iS 
( PW-OFDM ) £ *Xf fcfcD¥.&„ C £D*^JE^JCDPW-0FDM t HU 
aE0*»W3© C -CD M#5e£*B^i§r fr-fr 5 C £ «fc 
tK SI 0 8 (e) fc^TJ;5fcttJBttJ**.3JiK:& 10 

[0357] m{mte®&&, mi 44 csti^ c» 

lJI^-^fcfcSSl^-^JUES? 9 1 a£^bTtS4S© 
*8V««S4 a~4 cfH U7f x~f ,fiFFT 

4 ot<t>) c-FDMgesau mas^-^teiga^-* 

^iJHSS 7 9 1b^ bTatt©£M©£M8 4 d~ 4 f 
n+'J7f e~f eT*iS»FFT 4 0£<fc !)OFDM^ 

j^aftts* 

[0 3 5 8] g««^8:g<i*84 3©FFT4 Oati 
»5 f !~f „©^^';^$:*)0«-^{C^-tt$n, 20 
f a~ f afcfctgfgi! 4 5 a ~ 4 5 c IZ l 7 s — * D 

!)fg 118 O 1 a#tM|;*ft, ^'J7fe~fs 
^5>ii^27 : -^?iJD 2 0^^^2jl8 O 1 b#«H;* 

tl&o 

[0 35 9]flI801 aCDMtiit^^tzlsbm^CD 
SVMW«K:*V^Tt»a« C 5 bTPW-0FDM£«k 

t>> 2s©PSBMe3ai^«-rs. pw-ofdmsc-cd 

Mi:iH^-&to-a-si:3~4S©PtS^S-rs. fciSE 

i 4 4©flb©ibf^ttia i 23©7d ^^mcDm-^tm^ 
&mKx-&&tz&bm.m*&f&-tz> 0 30 

[0 3 6 0] £Tv &JC##gB£©Time-Weighted-OPDM 
(TW-OPBD*SC©»Jin;*SCfcov^J£'**. OFDM 

©> 3*-^ v;i/?^;*{i^©SIffiB#Rgt M #tM 
< t s©*ft=JC&»&#tf =f— X h©^S«r*e <?Zt 
VT-gZo -flft^©TV§{g«©«fcd*@«^Tttt 

u»v>. u*»u *«Tvsft«s©«t^tc:^i&^©^ 
lifiiHStf^fcto, t..B:*fc<S+/zsj£<fi:&s 

[0361] *mmm(Dmm<\c(Dj5&%m^z> t, mi 

4 6fcw-TJ:dt:*AJiCD^— KRIBt gaSJBBJf© 
if — MtHM t g- b fc Jt^T^S < i: 5 ci £; t «fc t? AS© 

S. ^1-5 LTA'- h'B#FtS©WeightingtC«fc K) v;U5^;* 

fcM-r%mmm&m#mm?2x, c©3Sf5S*Guard-Tiie 

-Weighted-OFDM(GTW-OFDM) 
[0 36 2] S&C»A»fcaSBJB0*>>#;W«HBTs 50 
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©$/>#;i«|iDbi&£l^bfc«i&s A©^>*;n$ 
P^t s a£B©~>>#;i/B$FESt sbiD^I <k5, t 
Si:z:n{cj;Dil«S(«±t43V>-rA ) B©4r-vU^© 
RSUfc^ft^ftAf a, Afbi:f5i:Af a>Af b 
T-feS. £©fc©B©*>>#;i/£ifc^T, A©©^># 
;i/£«S3Lfci§1^©^-V-Hiffi<&S„ CdbT 
$/>jtf;MSlfflT s©Weighting©MS'Hb£.£ t)gIA/f 

^Ba©^;i/^v^(c^frs zmammfcifimm-rzo 

c:©^rS&Carrier-Spacing-Weighted-0FDM(CSW-0FDM) 
tW&* GTW-0FDM£fflOT2Jg©Pgjf{g2l£||SiU £ 
A»fcTffi«Mfc«©TV«^*, fBIf^^i&l 
ItS^fcCiD, *«TVg{I«©.J;-5 fcrJ-* h© 

*&CSW-0FBMft«l%&^>Jl?;H^iat s©HSU 

<bfcJ;»)*AJitSBBfli©C/N(CjtrrSRS»fl3*(JTW- 
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fb£-T 5 £fc OFDMCr^O^lfbW 
fe*fiRTnI|gi:J5:5. B 1 2 3 © «td >fe«^T-^- KB# 
fflHS<Kbi:C-CDM£:«i»-&ij-B-S^fct«t 
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©5 s -* £«i§qJi£k UfcSiftfc^lttOfeSfe^ 
§#»£>*v&. Jf>t;, QAM^©fi^,£©?*>ft& 
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^jaft '>7h*«^fcct!), eg® s©e&# °Jte k so 
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